




















A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 








Vol, XXIII.--No. 21 
(NEW SERIES.) 


NEW YORK, NOVEMBER 19, 1870. 


$3 per Annum, 
} (IN ADVANCE.\ 





—, 





Improvement in Road Steamers. which series of plates isthe portion of the wheel which comes 
This remarkable traction engine has, during the past two | in contact with the rough road. This reticulated chain is con- 
years, attracted more notice among scientific men than any of nected by what might be properly styled steel vertebra, at 
the numerous road locomotives which have ever preceded it. | each side of the wheel. The rubber tire and. this ring of 
The use of steam on common roads has long excited the great | steel plates, have no rigid connection, but are at perfect Jib- 
interest of all engineers as. well as of those who would bene- | erty to move round independently of each other, or even with- 
fit by its practical introduction. Withou: discussing the special | out the concurrence of the inner ring of the wheel which 
This isa remarkable combination and 


for quick speed, and a double gear for heavy loads. The en- 
ginesare double cylinders with a reversing gear. Hither of 
the driving wheels can be thrown in or out of gear, so that 
in turning sharp corners the inner wheel is out of gear, slip- 
ping freely while the outer wheel drives the mechine around, 

When attached to a loaded train of four wagons by a sim- 
ple triangle coupling the whole can be turned in any road of 
ordinary width, each wagon following in, the exact wake of 


reasons of the failure of the Boydell system, with its cum- | they both inclose. 


brous self-carrying tramway, or the Bray engine with its pro- contributes to the great success of the wheel as a whole. 
jecting and receding claws operating through the periphery | Holes are made in the inner iron rim of the wheel to admit | are from twelve to twenty tuns, up inclines of one in twelve, 


of its-driving wheels, it may be briefly stated that no road | air under the rubber tire. 


This enables the rubber to slowly ' and twenty to thirty tuns on 





the steamer. The loads drawn by the two sizes now made 


an ord:nary level road. The 





engine has ever satisfied the demand for driving heayy trains 
of wagons on common roads, until the advent of Mr: Thom. 
son’s ingenious invention, which is illustrated on this page. 

Adhesion, without too great weight ; traction, without de- 
stroying the roads; gearing, which would not eak when 
jolting over rough pavements, and steerage whiclf would en- 
able the engine to be easily turned, were some 6f the abso- 
lute requirements of a practical road locomotive.” The enor- 
mous weight of the traction engines, with rigid tires, now 
used in connection with steam plowing in England, proves its 
necessity for the purpose of gaining sufficient adhesion. Their 
provision for inserting teeth in the face of {i wheels tells 
the story of their destruction of roads when’ drawing heavy 
loads. Their inability to use springs ca wear and tear 
of gearing and working parts, which any 
derstand, and the time consumed in turni 
fits them for high speed. ‘ 

Many ingenious traction engines hav 
country, but as they were not construct 
loads, there was no occasion for them to 
culties stated above. 

In the elastic tire invented by R. W. son, C. E., of 
Edinburgh, all these fatal objections have been overcome and 
new powers developed. The idea of using vulcanized rubber 
for gaining adhesion, traction, and simplicity of gearing, was 
as novel as valuable. Even this useful and important dis- 
covery might have never been given tothe world had not Mr. 
Thomson been a gentleman of large means as well as a thor- 
oughly educated engineer. He was thus ehabled to continue 
his experiments and perfect his invention befote it was brought 
before the public, and it is probably for this reason that it at 
once attracted the notice of the most eminent engfheers of 
the Old and the New World. 

A brief description of the “ Road Steamer” is all that is 
necessary in connection with tie ‘accompanying engraving. 
The driving wheels are about.fivé-feet in diameter with a 
broad iron tire having narrow flanjes, upon which is placed 
a ring of soft vulcanized rubber twelve inches in width and five 
inchea in thickness, which surrounds the iron tire, and is kept 
in place by the flanges. Over the rubber there is placed an 
endless chain of steel plates, three and a half inches wide 











THOMSON’S PATENT ROAD STEAMER. 


creep round the wheel, so that in goinga mile with a heavy 
load in tow, the rubber tire will be found to have crept once 
around the iron tire. To this ingenious device is due the in- 
destructible nature of the tire. An enormously sadden and 
heavy strain upon the soft tire might tear it, but the elight 
slip saves it. Nearly the whole weight of the engine is upon 
the drivers, the third wheel in front being only for steering. 
The steering apparatus is therefore exceedingly simple, and 
the rapidity and ease with which it guides the steamer must 
be seen to be properly realized. It wil] instantly spin around 
with its inner driving wheel, describing a circle of less than 
six feet in diameter. The weight upon the rubber tires causes 
them to collapse and conform to all the irregularities of the 
road for a space of twenty inches each, and thus is insured 


-| adhesion and traction, which cannot be obtained in the slight 


line of contact with smooth rigid tires. To this fact is due 
the ability of the road steamer to draw enormous loads and 
to ascend steep hills. 

Perhaps one of its most important features, as concerns its 


.| use in this country, is its ability to ran over soft ground or 


muddy roads. The rigid-tired traction engines in England 
are able to slowly grind over their hard and magnificently 
macadamized roads, but upon our common dirt roads they 
would be utterly useless. In this respect the road steamer 
has been not inaptly compared to the elephant and camel, 
whose elastic cushioned feet enable them to cross the soft 
yielding sands of the desert. It is this same elastic cushion 
which prevents injury to the roads, and which, acting as 
springs or buffers between the rough road and the gearing 
saves the machinery from damage. The work done by, the 
wheel in depressing the rubber in front, is again performed 


by the rubber at the rear in urging the wheel forward, so that | 


the one exactly balances the other, hence there is no loss. 
The boiler used is of the vertical tubular type made entire- 
ly of steel and constructed with special regard to simplicity 
and great strength. All the gearing and working parts are 
either of steel or malleable iron, and are entirely hidden from 
sight. 


speed varies from two anda half to six miles per hour for 
freight steamers, and ten miles per hour if constructed special. 
ly for passenger service. The consumption of coal averages 
about half a tun per day. About three times as much wood 
by weight is required to furnish the same steam power. 

All the road steamers can be fitted with a fly wheel and 
governor, 80 as to run as stationary engines for driving any 
description of machinery. 

The British Government appointed a commission of mili- 
tary men to examine these road steamers with the view of 
adopting them in the War Department. The examination 
was most severe and the report so favorable that a number 
have been ordered ; among others one to carry stores up the 
Rock of Gibraltar, tae inclines being one in six. Various 
other European governments have, after careful examination , 
ordered them for drawing heavy artillery and for other pur 
poses. Over seventy road steamers are now in order at the 
works in Great Britain for India, Australia, and other coun 
tries. 

With our vast country so much of which must be for many 
years without railroads they will be of great use for mines, 
transportation companies, feeders to railroads, for general car- 
rying purposes, and for towing on canals. One steamer can 
draw six boats at double the speed of horses. And lastly, in 
plowing the grain fields of the Great West, as also the sugar 
and cotton plantations of the South, they will find a wide 
field of usefulness, and prove of great value. Harnessed to 
one of Williamson’s gang plows they turn seven furrows of 








eight inches depth and twelve inches width with perfect ease, 
as we can testify, having personaily witnessed the perform- 
ance of one of them, not long since, in plowing obstinate 
soil. 

Mr. D. D. Williamson, of $2 Broadway, New York, is the 
exclusive manufacturer under Mr. Thomson's American pat- 
ents. No better assurance can be given that the American 
engines will be fully equal if not superior to the British, than 


| the fact that the Grant Locomotive Works, of Paterson, whowe 
An ingenious device in connection with the exhaust locomotive at the great Paris Exhibition took the prize over 


steam almost completely suppresses the noise caused by its | all others, have contracted to build them for Mr. Williamson, 
escape. The coal bunkers hold a day’s supply, and the water | and are now constructing a number forthe American mur- 


tanks hold a third of a day’s supply. 


There is a single gear | ket’ 
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SCIENTIFIC USE OF THE IMAGINATION. 


John Tyndall, LL.D., F.B.S., before the British Association. 


[Continged from page 304.) 

Not only are the waves of ether reflected by clouds, by 
solids, and by liquids, but when they pass from light air to 
dense, or from dense air to light, a portion of the wave- 
motion is always reflected. Now our atmosphere changes 
continually in density from top to bottom. It will help our 
conceptions if we regard it as made up of a series of thin con- 
centric layers or shells of air, each shell being of the same 
density throughout, and a small and sudden change of 
density occurring in passing from shell to shell. Light 
would be reflected at the limiting surfaces of all these shells, 
and their action would be practically the same as that of the 
real atmosphere. 

And now I would ask your imagination to picture this act 
of reflection. What must become of the reflected light? 
The atmospheric layers turn their convex surfaces towards 
the sun; they are so many convex mirrors of feeble pewer, 
and you will immediately perceive that the light regularly 
reflected from these surfaces cannot reach the earth at all, 
but is dispersed in space. 

But though the sun’s light is not reflected in this fashion 
from the aerial Jayers to the earth, there is indubitable evi- 
dence to show that the light of our firmament is reflected 
light. Provfs of the most cogent description could be here 
adduced ; but we need only consider that we receive light at 
the same time from al! parts of the hemisphere of heaven. 
The light of the firmament comes to us across the direction 
of the solar rays, and even against the direction of the solar 
rays ; and this lateral and opposing rush of wave-motion can 
only be due to the rebound of the waves from the air itself, 
or from something suspended in the air. It is also evident 
that, unlike the action of clouds, the solar light is not re- 
flected by the sky in the proportions which produce white. 
The sky is blue, which indicates a deficiency on the part of 
the larger waves. In accounting for the color of the sky, 
the first question suggested by analogy would undoubtedly 
be, is not the air blue? The blueness of the air has in fact 
been given as a solution of the blueness of the sky. But 
reason basing itself on observation asks in reply, How, if the 
air be -blue, can the light of sunrise and sunset, which travels 
through vast distances of air, be yellow, orange, or even red? 
The passage of the white solar light through a blue medium 
could by no possibility redden the light. The hypothesis of 
a blue air is therefore untenable. In fact, the agent, what- 
ever it is, which sends us the light of the sky, exercises in so 
doing a dichroitic action. The light reflected is blue, the 
light transmitted is orange or red. A marked distinction is 
thus exhibited between the matter of the sky and that of an 
ordinary cloud, which latter exercises no such dichroitic ac- 
tion. 

By the force of irmagination and reason combined we may 
penetrate this mystery also, The cloud takes no note of size 
on the part of the waves of ether, but reflects them all alike. 
It exercises no selective action. Now the cause of this may 
be that the cloud particles are so large in comparison with 
the size of the waves of ether as to reflect them all indiffer- 
ently. A bread cliff reflects an Atlantic roller as easily as a 
ripple produced by a sea bird’s wing ; and in the presence of 
large reflecting surfaces the existing differences of magnitude 
among the waves of ether may disappear. But supposing 
the reflecting particles, instead of being very large, to be 
very small, in comparison with the size of the waves. In 
this case, instead of the whole wave being fronted and in 
great part thrown back, a small portion only is shivered off. 
The great mass of the wave passes over such a particle with- 
cut reflection.. Scatterthen a handful of such minute foreign 
particles in ‘our atmosphere, and set imagination to watch 
their action upon ‘the solar waves. Waves of all sizes im- 
pinge upon the particles, and you see at every collision a 
portion of the impinging wave struck off by reflection. All 
the waves of the spectrum, from the extreme red to the ex- 
treme violet, are thus acted upon. But in what proportions 
will the waves be scattered? A clear picture will enable us 
to anticipate the experimental answer. Remembering that 
the red waves are to the blue much in the relation of billows 
to ripples, let us consider whether those extremely sma’ 
particles are competent to scatter all the waves in the same 
proportion. If they be not—and a little reflection will make 
it clear to you that they are not—the production of color 
must be an incident of the scattering. Largeness is a thing 
of relation ; and the smaller the wave the greater is the rela- 
tive size cf any particle on which the wave impinges, and 
the greater also the ratio of the reflected portion to the total 
wave. 

A pebble placed in the way of the ring-ripples produced by 
our heavy rain-drops on a tranquil pond will throw back a 
large fraction of the ripple incident upon it, while the frac- 
tional part of a larger wave thrown back by the same pebble 
might be infinitesimal. Now we have already made it clear 
to our-minds that to preserve the solar light white its constit- 
uent proportions must not be altered ; but in the act of divi- 

. hon performed by these very small particles we see that the 
proportions are altered; an undue fraction of the smaller 
waves is scattered by the particles, and, as a consequence, in 
tthe seattered light blue will be the predominant color. The 
other colors of the spectrum must, to some extent, be asso- 
ciated with the blue. They are not absent but deficient. 
We ought, in fact, to have them all, but in diminishing pro- 
portions, from the violet to the red. 

We iusave here presented « case to the imagination, and, 
assuming the undulatory theory to be a reality, we have, I 
think, faitly reasoned our way to the conclusion that, were 
particles, small in comparison to the size of the ether waves, 
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sown in our 
cles would be y such as we observe in our azure skies, 
When this light is all the colors of the spectrum 


are found ; but they are found in the proportions indicated by | 


our conclusion. 

Let us now turn our attention to the light which passes 
unscattered among the particles, How must it be finally 
affected? By its successive collisions with the particles the 
white light is more and more robbed of its shorter waves ; it 
therefore loses more and more of its due proportion of blue. 
The result may be anticipated.. The transmitted light, where 
short distances are involved, will appear yellowish. But as 
the sun sinks towards the horizon the atmospheric distances 
increase, and consequently the number of the scattering parti- 
cles. They abstract in succession the violet, the indigo, the 
blue, and even disturh the proportions of green. The trans- 
mitted light under such cireametances must pass from yellow 
through orange to red. This also is exactly what we find in 
nature. Thus, while the reflected light gives us at noon the 
deep azure of the Alpine skies, the transmitted light gives us 
at sunset the warm crimson of the Alpine snows. The phe- 
nomena certainly occur as if our atmosphere were a medium 
rendered slightly turbid by the mechanical suspension of ex- 
ceedingly small foreign particles. 

Here, as before, we encounter our sceptical “as if.” It is 
one of the parasites of science, ever at hand, and ready to 
plant itself and sprout, if it can, on the weak points of our 
philosophy. But a strong constitution defies the parasite, 
and in our case, as we question the phenomena, probability 
grows like growing health, until in the end thé malady of 
doubt is completely extirpated. 

The first question that naturally arises is, Can small parti- 
cles be really proved to act in the manner indicated? No 
doubt of it. Each one of you can submit the question to an 
experimental test. Water will not dissolve resin, but spirit 
will , and when spirit which holds resin in solution is dropped 
into water the resin immediately separates in solid particles, 
which render the water milky. The coarseness of this pre 
cipitate depends on the quantity of the dissolved resin. You 
can cause it to separate in thick clots or in exceedingly fine 
particles, Professor Briicke has given us the proportions 
which produce particles particularly suited to our present 
purpose. One grammeof clean mastic is dissolved in eighty- 
seven grammes of absolute alcohol, and the transparent solu- 
tion is allowed to drop into a beaker containing clear water 
kept briskly stirred. An exceedingly fine precipitate is thus 
formed, which declares its presence by its action upon light. 
Placing a dark surface behind the beaker, and permitting 
the light to fall into it from the top or front, the medium is 
seen to be distinctly blue. It is not perhaps so perfect a 
blue as I have seen on exceptional days, this year, among 
the Alps, but it isa very fair sky blue. A trace of soap in 
water gives a tint of blue. London, and I fear Liverpool 
milk, makes an approximation to the same color through 
the operation of the same cause ; and Helmboitz has irrever- 
ently disclosed the fact that a blue eye is simply a turbid 
medium. 

Numerous instances of the kind might be cited. The ac- 
tion of turbid media upon light was fully and beautifully 
illustrated by Goethe, who, though unacquainted with the 
undulatory theory, was led by his experiments to regard the 
blue of the firmament as caused by an illuminated turbid 
medium with the darkness of space behind it. He describes 
glasses showing a bright yellow by transmitted, and a beau- 
tiful blue by reflected light. Professor Stokes, who was 
probably the first to discern the real nature of the action of 
small particles on the waves of ether, describes a glass of a 
similar kind, What artists call “ chill” is no doubt an effect 
of this description. Through the action of minute particles, 
the browns of a picture often present the appearance of the 
bloom ofa plum. By rubbing the varnish with a silk hand- 
kerchief optical continuity is established and the chill disap- 
pears. 

Some years ago I witnessed Mr. Hirst experimenting at 
Zermatt on the turbid water of the Visp, which was charged 
with the finely divided matter ground down by the glaciers. 
When kept still for a day or so the grosser matter sank, but 
the finer matter remained suspended, and gave a distincily 
blue tinge to the water. No doubt the blueness of certain 
Alpine lakes is in part due to this cause. Professor Roscoe 
has noticed several striking cases of a similar kind. In a 
very remarkable paper the late Principal Forbes showed that 
steam issuing from the safety valve of a locomotive, when 
favorably observed, exhibits at a certain stage of its conden- 
sation the colors of the sky. It is blue by reflected light, 
and orange or red by transmitted light. The effect, as 
pointed out by Goethe, is to some extent exhibited by peat 
smoke. 

More than ten years ago I amused myself at Killarney by 
observing on a calm day the straigh’, smoke columns rising 
from the chimneys of the cabins, It was easy to project the 
lower portion of a column against a dark pine, and its upper 
portion against a bright cloud. The smoke in the former 
case was blue, being seen mainly by reflected light ; in the 
latter case it was reddish, being seen mainly by transmitted 
light. Sach smoke was not in exactly the condition to give 
us the glow of the Alps, but it was a step in this direction. 
Briicke’s fine precipitate above referred to looks yellowish by 
transmitted light, but by duly strengthening the precipitate 
you may render the white light of noon as ruby colored as 
the sun when seen through Liverpool smoke or upon Alpine 
horizons. 

I do not, however, point to the gross smoke arising from 
coal as an illustration of the action of small particles, because 
such smoke soon absorbs and destroys the waves of blue in- 





stead of sending them to the eyes ot the observer. 


here, the light scattered by those parti-| |” 






hts greater proportion of the smaller waves, and 
in. nsmitted light a greater proportion of the larger 
waves, than existed in the original white hght. The physio- 
logical consequence is that in the one light blue is predom- 
inant, and in the other light orange or red. And now let us 
push our inquiries forward. Our best microscopes can. readily 
reveal objects not more than 4;}5, of an inch in diameter. 
This is less than the length of a wave of red light. Indeed 
a first-rate microscope would enable us to discern objects not 
exceeding in diameter the length of the smallest waves of 
the visible spectrum. By the microscope, therefore, we can 
submit our particles to an experimental test. If they are as 
large as the light-waves they will infallibly be seen ; and if 
they are not seen it is because they are smaller. 

I placed in the hands of our president a bottle containing 
Briicke’s particles in greater number and coarseness than 
those examined by Briicke himself, The liquid was a milky 
blue, and Mr. Huxley applied to it his highest microscopic 
power. He satisfied me at the time that had particles of 
even + of an inch in diameter existed in the liquid 
they could not have escaped detection. But no particles were 
seen. Under the microscope the turbid liquid was not to be 
distinguished from distilled water. Briicke, 1 may say, also 
found the particles to be of ultra microscopic magnitude. 

But we have it in our power to imitate far more closely 
than we have hitherto done the natural conditions of this 
problem. We can generate in air, as many of you know, 
artificial skies, and prove their perfect identity with the nat- 
ural one es regards the exhibition of a number of wholly un- 
expected phenomena. By a continuous process of growth, 
moreover, we are able to conrect sky matter, if I may use the 
term, with molecular matter on the one side, and with molar 
matter, or matter in sensible masses, on the other. 

In illustration of this, I will take an experiment described 
by M. Morren, of Marseilles, at the last meeting of the British 
Association. Sulphur and oxygen combine to form sulphur- 
ous acid gas. It is this choking gas that is smelt when a 
sulphur match is‘burnt in air. Two atoms of oxygen and 
one of sulphur constitute the molecule of sulphurous acid. 
Now it has been recently shown in a great number of in- 
stances that waves of ether issuing from a strong source, 
such as the sun or the electric light, are competent to shake 
asunder the atoms of gaseous molecules. A chemist would 
call this “ decomposition” by light; but it behooves us, who 
are examining the power and function of the imagination, to 
keep constantly before us the physical images which we hold 
to underlie our terms. Therefore I say, sharply and definite- 
ly, that the components of the molecules of sulphurous acid 
are shaken asunder by the ether waves. Inclosing the sub- 
stance in a suitable vessel,-placing it in a dark room, and 
sending through it a powerful beam of light, we at first see 
nothing ; the vessel containing the gas is as empty as a vac- 
uum. Soon, however, along the track of the beam a beauti- 
fal sky-blue color is observed, which is due to the liberated 
particles of sulphur. Fora time the blue grows more in- 
tense ; it then becomes whitish ; and from a whitish blue it 
passes to a more or less perfect white. If the action be con- 
tinued fong enough, we end by filling the tube with a dense 
cloud of sulphur particles, which by the application of proper 
means may be rendered visible. 

Here, then, our ether waves untie the bond of chemical 
affinity, and liberate a body—sulphur—which at ordinary 
temperatures is a solid, and which therefore soon becomes an 
object of the senses. We have first of all the free atoms of 
sulphur, which are both invisible and incompetent to stir the 
retina sensibly with scattered light. But these atoms gradu- 
ally coalesce and form particles, which grow larger by con- 
tinual accretion until after a minute or two they appear as 
sky matter. In this condition they are invisible themselves, 
but competent to send an amount of wave motion to the 
retina sufficient to produce the firmamental blue. The parti- 
cles continuegor may be caused to continue, in this condition 
for a considerable time, during which no microscope can cope 
with them. But they continually grow larger, and pass by 
insensible gradations into the state of cloud, when they can 
no longer elude the armed eye. Thus without solution of 
continuity we start with matter in the molecule, and end 
with matter in mass, sky matter being the middle term 
of the series of ormations. 

Instead of sulphurous acid we might choose from a dozen 
other substances, and produce the same effect with any of 
them. In the case of some—probably in the case of all—it is 
possible to preserve matter in the skyey condition for fifteen 
or twenty minutes under the continual operation of the 
light. _ During these fifteen or twenty minutes the particles 
are constantly growing larger, without ever exceeding the 
size requisite to the production of the celestial blue. Now 
when two vessels are placed before you, each containing sky 
matter, it is possible to state with great distinctness which 
vessel contains the largest particles. 

The eye is very sensitive to differences of light, when, 28 
here, the eye is in comparative darkness, and when the quan 
tities of wave motion thrown against the retina are small. 
The larger particles declare themselves by the greater white- 
ness of their scattered light. Call now to mind the observa- 
tion, or effort at observation, made by our president when he 
failed to distinguish the particles of resin in Bricke’s medi- 
um, and when you have done so follow me. I permitted 
beam of light to act upon a certain vapor. In two minutes 
the azure appeared, but at the end of fifteen minutes it had 
not ceased to be azure. After fifteen minutes, for example, 








its color and some other phenomena pronounced it to be 4 











” vain by Mr. Huxley. These particles, as already stated, must 
have been less than +5 ;/; 95 of an inch in diameter. 

And now I want you to submit to your imagination the 
following question: Here are particles which have been 
growing continually for fifteen minutes, and at the end of 
that time are demonstrably smaller than those which defied 
the microscope of Mr. Huxley. What must have been the 
size of these particles at the beginning of their growth ? 
What notion can you form of the magnitude of such parti- 
cles? As the distances of stellar space give us simply a be- 
wildering sense of vastness without leaving any distinct im- 
pression on the mind, so the magnitudes with which we have 
here to do impress us with a bewildering sense of smallness. 
We are dealing with infinitesimals compared with which the 
test objects of the microscope are literally immense. 

From their perviousness to stellar light, and other consid- 
erations, Sir John Herschel drew some startling conclusions 
regarding the density and weight of comets. You know that 
these extraordinary and mysterious bodies sometimes throw 
out tails 100,000,000 of miles in length, and 50,000 miles in 
diameter. The diameter of our earth is 8,000 miles. Both 
it and the sky, and a good portion of space beyond the sky, 
would certainly be included in a sphere 10,000 miles. across, 
Let us fill this sphere with cometary matter, and make it 
our unit of measure. An easy calculation informs us that to 
produce a comet’s tail of the size just mentioned abont 800,- 
000 such measures would have to be emptied into space. 
Now suppose the whole of this stuff to be swept together, 
and suitably compressed, what do you suppose its volume 
would be? Sir John Herschel would probably tell you that 
the whole mass might be carted away at a single effort by 
one of your dray-horses. In fact, Ido not know that he would 
require more than a small fraction of a horse-power to.re- 
moye the cometary dust. After this you will hardly regard 
as monstrous a notion I have sometimes entertained concern- 
ing the quantity of matterinour sky. Suppose a shell, then, 
to surround the earth at a hight above the surface which 
would place it beyond the grosser matter that hangs in the 
lower regions of the air—say at the hight of the Matterhorn 
or Mont Blanc. Outside this shell we have the deep blue fir- 
mament. Let the atmospheric space beyond the shell be 
swept clean, and let the sky matter be properly gathered up. 
What is its probable amount? I have sometimes thought 
that a lady’s portmanteau would contain it all. I have 
thought that even a gentleman’s u—possibly his 
snuff-box—might take it in. And whether the actual sky 
be capable of this amount. of eondensation or not, I entertain 
no doubt that a sky quite as vast as ours, and as good in ap- 
pearance, could be.formed from a quantity of matter which 
might be held in the hollow of the hand. 
tim mass, the vastness in point of number of the 

of our sky may be, inferred from the continuity of 
its light. It is not in broken patches nor at scattered points 
that the heavenly agure.is réyealed. - To the observer on the 
summit.of Mont Blanc the blue is ae uniform and coherent 
asif it formed the surface of the most ¢lose-grained solid. A 





bine of distinetly smaller particles than those sought for in 


=a depends upon our sanvions state. Two Seonshites 
upon the same péak, the one having ascended to it from the 
plain, the other having descended to it from a higher eleva- 
tio, will be differently affected by the scene around them. 
To the one nature is expanding, to the other it is contracting, 
and feelings are sure to differ which have two such different 
antecedent states. 

In our scientific judgments the law of relativity may also 
play an important part. To two men, one educated in the 
school of the senses, who has mainly occupied himself with 
observation, and. the other educated in the school of imagina- 
tion as well, and exercised in ‘the conception of atoms and 
molecules to Which we have so frequently referred, a bit of 
matter, say +>4,,, of an inth in diameter, will present itself 
differently. The»one descends to it from his molar hights, 
the other climbs to it from his molecular lowlands. To the 
one it appears small, to the other large. So also as regards 
the appreciation of the most minute forms of life revealed by 
the microscope. To one of these men they naturally appear 
conterminous with the ultimate particles of matter, and he 
readily figures the molecules from ‘which they directly 
spring ; with him there is but'a step from the atom to the 
organism. The other discerns numberless organic grada- 
tions between both. Compared with his atoms, the smallest 
vibrios and bacteria of the microsbopic field are a’ behemoth 
and leviathan. 

The law of relativity may to some extent explain the differ- 
ent attitudes of these two men with regard to the queetion of 
Spontaneous generation, An amount of evidence which 
satisfies the one entirely fails to satisfy the other ; and while 
to the one the last bold defense and startling expansion of 
the doctrine will appear perfectly conclusive, to the other it 
will present itself as imposing a profitless labor of demolition 
on subsequent investigators. The proper and possible atti- 
tude of these two men is that each of them should work as 
if it were. his aim and object to establish the view entertained 


by the other. 
(To be continued.) 
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PROFESSOR TYNDALL’S LECTURE ON ELECTRICAL 


PHENOMENA, 


MAGNETO ELECTRIC MACHINES.—SAXTON’S' MACHINE.—SIE- 
MENS’ ARMATURE. ‘ 
Faraday’s discovery of magneto-elect 
in’ 1831. In 1883 a machine wis cgn 


“was announced 


In it copper-wire coils, within which were placed cores of 
iron, were caused to rotate before the poles of a powerful 
magnet. <<“ 

On the approach of a coil to one of the poles of the magnet, 
a powerful current, whose direction depended on the nature 
of the pole, was induced in the coil. When the coil retreated 
from the magnetic pole, a current in the opposite direétion 
was induced, 

By means ‘of an instrument called a commutator, which re- 
versed one of the induced currents at the proper moment, 
the opposite currents were caused to flow in the same direc- 


marble dome would not exhibit a stricter continuity, And | tion. 
Mr. Glaisher will inform you that if our ical shell | The cores of soft iron and their associated coils constitute 
were lifted to twice the hight. of Mont above the | What is called an armature. In Saxton’s armature the coils 


earth’s surface, we should stil ,have the azure overhead. 
Everywhere through the atmosphere those sky particles are 
strewn. They fill the Alpine valleys, spreading like a deli- 
cate gauze in front of the slopes of, pine, They. sometimes 
80 swathe the poaks,with light as.to abolish their definition. 
This year I have geen the Weisshorn thus dissolved in opal- 
escent air. 

Reaaweper. dettegmuntn ie glare thrown from. the sky 
partieles againgt,the retina may be, quenched, and then the 
mountain which: it obliterated. starts into sudden definition. 
Its extinction in-front of a.dark mountain resembles exactly 
the withdrawal of a veil. It is the light then taking 
possession of the.eye, and not, the particles acting as opaque 
bodies, that interfere with the definition. 

By'day this light quenches ‘the stars ; even by moonlight 
it is‘iable to exclude from vision all stars between the fifth 
and . h' magnitude. It may be likened to a noise, 
and the stellar radiance toa whisper drowned by the noise. 
What is the nature of thé: particles which shed this light? 
On points of controversy I will not-here enter, but I may say. 
that De la Rive ascribes the haze of the Alps in fine weather 


to’ floating organic germs. Now the possible existence of). 


germs in such ‘profusion has been held up as an absurdity. 
It has been -affirmed that'they would darken’ the air, and: on 
the assumed impossibility of their existenee'in the requisite 
numbers, without ‘invasion of the solar light, 4 powerful 
Settee v0 wat a Senna at ae 
wens So ” 

Siriaas Arguments have beon used by the opponents of the] 
gornt'thedty of epidemic discase, and both parties have tri- 


ee 


chemist’s balafics to decide the question. Without commit- 
ting inysélf if the least to De la Rive’s notion, without offer- 
ing any ‘to the doctrine of spontaneous 


tion, without expressing any adherence to the germ theory 
of disease, I would simply draw atteution to the fact:that in 
the atmosphere we.have perticles which defy both the 





were wound transversely to the iron cores. 

But, by winding his coils longitudinally, or parallel to the 
axis of the core, and placing the armature so formed between 
the poles of a series of horse-shoe magnets, Siemens obtained 
magneto-electic currents much more powerful than those of 
Saxton. ~ ; 

WILDE’S MACHINE. 

Things were in this state when, in 1866,. Wilde made an 
important addition to'our knowledge of magneto-electricity. 

He conducted the current“obtainéd by~means of Siemens’, 
armature round an electro-magnet, and found “that the mag- 
netiem thus excited was far greater than that of the entire 
series of steel magnets employed to generate the magneto: 
electric current. 

Thus, in’ one case, he found that, whergifi the series of per- 
manent magnets taken collectively was competent to support 
a weight of 40 pounds only, thé electfo magnet which they 
excited sustained a weight of 1,088 ponnds. 

To produce this éffect, however, it'wag ‘necessary that the 
armature of the magneto-clecttié machine fhould rotate wht 
great rapidity, mf 
But Wilde wént farther. Forming his electromagnet from 
a large plate of iron, and placing between its-long poles a 
cofrespondingty” long armature, similar in shape and construc- 
htion to that of the magneto-electric machitié; he Obtained from 
this second armatute ¢urtents of enormonsly greater power 
than tlosé’obtainable'frém 'the first. 

These currents could in their turn, be sent round second 
eléethdind paicl formed ffom a larger plate of iron. Fur- 
inished with a rotating’ armature, this seéond electro-magnet 
uced éffects previously uiknown. Rods of iron a quarter 
ofan inch in thickness were fused by the currents, and they 

were also foand competent, when discharged 
sefatinale, to produte‘a light of ‘intolerable brilliancy. 
’ sTmMENS’ AND WHHATSTONH'S MACHINE. 

The next step in inagneto-electricity was made sim- 

ultaneously by Dr. Wi and Sir Charles Wheat- 


a mn 
y consists in exalting, by 


Abe g st airy iach wg a tch of intensity an in- 
athount of ‘magnetism. 
' Conceive an “electro-magietic core with a very small 


t | amount of résidual magnetism; which is never wholly absent 


sty yore ey 
iron, rotate ‘before the of stich a 
ftaoed cuenta Wht create 


“when iron 
cores ‘of Butt 





| magnet. Exesedingly feeble 
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between éarbon jing at the key. 





in the secondary coil. . Let these indigent currents, que of 
being carried away, be sent round the electro-magnet which 
produced them ; its magnetism will be thereby exaffed. It is 
then in a condition to produce still stronger currents. These 
also beitig sent round the magnet, raise its magnetism still 
higher, a more copious production of induced currents being 
the consequence. Thus, by a series of interactions between 
the electro-magnet and the secondary helix, each in turn ex- 
alting the other, the electro-magnet is raised from a state of 
almost perfect neutrality to one of intense magnetization, 

When the magnet has been raised to this cordition, other 
colls than those employed to magnetize it may be caused to 
rotate before, or between, its poles ; the currents from these 
coils may be carried away and made use of for magnetization, 
for chemical decomposition, or for the electric light. 

The first magneto-electric machine used to produce a light 
sufficiently intense for lighthouses was constructed ‘by Mr, 
Holmes. In it permanent steel magnets and rotating helices 
were employed. “Mr. Holmes has Ittely constracted a very 
powerful machine on the principle of Siemens and Wheat- 
stone. 

INDUCED CURRENTS OF THE LEYDEN BATTERY. 


If a Leyden jar, or battery, be discharged through a pri- 
mary spiral, it evokes a current in a secondary spiral. With 
a strong charge this secondary current may be caused to 
deflagrate'a foot of thin platinum wire. 

If the’current from the secondary spiral be led round a 
third spiral which faces a fourth, on discharging the battery 
through the primary spiral, the secondary in the third epiral 
acts the part of a primary, and evokes in the fourth spiral a 
tertiary current. 

With another pair of spirals this tertiary current can be 
made to generate a current of the fourth. order; this, again, 
with another pair of spirals, a current of the Aft order, All 
these currents can impart shocks, ignite gunpowder, or defla- 
grate wires. 

For the investigation of the induced currents of the Leyden 
battery we are indebted to Professor Joseph Henry, Director 
of the Smithsonian Institution, and to Professor Riess, of 
Berlin.—Chemical News. 

ee we 
To Télegraph ‘Learners. 

A great many persons are now learning to telegraph. There 
will be ‘many thore in theyears yet'to come. “A ‘large nam- 
ber of men and women, in addition to tbe fifty per annum 


| who die, will be over leaving the business; the fornier, to 


engage in #éw pursuits; the latter, to marriage and the care 
of households; thus leaving spaces to be filled Sy fresh re’ 
cruits. It is interesting, therefore, to many, to know how to 
learn easiest and most rapidly. Many excellent plans have 
been proposed, among which we recall those of . Bmith 
and Mr. Pope, and Mr. Little. We t aad dué own, ' 
or rather, to siate how we neqhired the Intyuage. ‘It ina fnay' 
help some one to know how that was done. ' 

We were first ordered to telegraph bervice Sepr. 14, 1845 
We had, at that time, ‘never seen a telegraph register, or key, 
But we had given to us a copy of Vail’s pamphlet, in which 
was the Morse alphabet. That alphabet, we at once decided, 
had to be learned thoroughly. Immediately, therefore, we 
commenced, what to us was very solemn and mysterious work, 
thumping out the dots and dashes on the’ table, with very 
finger of the five hugging its neighbor, and using this quin- 
tuple digit as an electric hammer. And we got on nicely. At’ 
night, we kept up the practice on the bed post, until the stars’ 
began to fade. On the cars, we drummed it‘out on the win- 
dow pane, or on the back of the seat béfore us,to the wonder. 
roy of thosé Who sat thereon. But none of these plans fixed 

characters 0 thoroughly in mind asa practice we adopted, 

SAertting letters to friends in the telégraphic idiom. ‘In ‘a 
very short time, by this telegraphic correspondence, we got ' 
‘}suchhold of the language that the letters soon catne iristine.. 
tively to us, as they must always come before aby one can 
‘ever do telegraphic service worth the nathe. It is an enay 


+ and pleasant way to learn ; an‘hour in the evening may thus 


be spent as a piatihe-pitelng notes to companions at the 
table, and receiving teplies. The memory will ‘speedily be- | 
come 89, changed witb, ,every Yétter that, when, the fingers 
‘come to’ touch the key “fis chief ‘a(fficulty will be gone, and, 
the Iearner will carry to the key the same exactitade which. 


‘was found necessary to execute intelligtbly the | on pe” 
per. So true was this in our own case, t ae mf 
Washington, and being placed at an instrumeht Fey 
time, we at once wrote out these very eaphonious Tit oo 
‘out hesitation : f P 
“B meat baerigy yy’ e 
People say it will be rizzer , 
But "tiz as “tiz, 
\ And ft éan't be no ‘tizzet.”* = 


And we did it about as well as ever we’ have done’ it ‘tinea! ' 
We had the feputation also, for some years, of writing sym.’ 
‘metrically. We were indebted for that to this mode of learn’. 
ing. Now, we‘have not patented ‘the process, and all may” 
try it who please. We think it witl.greatiy facilitate learn: ' 
When onée the alphabet fs thus thoroughly’ ' 
impressed on the memory, 80 that the mind has nothing to! ’ 
do but ‘attend to the mechanical movemeht, the process ‘61. 
learning at the instrument fs siniple and readily nequired. 
Experience-will do'the rest. 

Learning by sound nay bé acdqiired, after such a begin: * 
ning, By as simple a method. ‘Thus, the letter E iv ¢ singly 
sharp click, whith can be made by striking the table Or platis * 
with the edge of acent. Two clicks muke I, three taste’ ®, * 
and so on.’ Now, families may learn thes ee sal 
table, and it may! We that, in‘some day not far distant, the 

ent of'd dinner table may communicate ordersto' oe 
tehen by the Morse alphabet, or scold the jriniors’ by watime® 





jlar vertiacular.—Journal of the Telegraph. “Awe 
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Improvement In Hulls of Vessels. 


Our engravings illustrate a recently patented mode of con- 
structing the hulls of vessels, which is such a radical change 
of form, that,practical experiments with full-sized models can 
only prove its rea) value. 

The great desideratum claimed, and which the patentee 
states he has demonstrated, is that the vessel is lifted above 
the static water line in proportion to speed attained bere- 
tofore. 

Fig. 1 is a perspective view of the bottom of a vessel con- 
structed in this:aanner. Fig. 2 isa plan of the same. Fig. 
8 is a side plan view, and Fig. 4 isan end plan view “ 

The object sought to be attained is to 
cause the water displaced by the cut-water 
to be gathered together convergingly un- 
der the center of the boat,and to be thence 
divergingly passed over at the stern in or- 
der to retain the vessel in a horizontal po- 
sition, and thereby facilitate its motion 
through the water. 

A is the center or keel line. B is the di- 
agonal or grade line which runs from the 
cut-water to any given hight, and to the 
center of the boat or the line, D. The line, 
C, is produced by passing a straight edge 
over the lines, A and B, at aright angle 
with the line, A, as shown in Fig. 4. That 
is, if straight lines be drawn at right 
angles from the line, A, agd also pass- 
ing through the straight line, B, they 
will, when produced, also pass through 
and form points in the curved line, C. 

The positions of the lines, A and B, therefore, determine all 
the ether lines of the hull, and the modeling becomes a mat- 
ter of absolute measurement, leaving nothing for the eye or 
judgment to do except to secure accuracy in performing the 
work, as indicated. 

E is a central chamber commencing where the cut-water 
ends, where it ceases to displace the water. This chamber 
terminates where the counterpert of the cut-water begins to 
separate the volame of water from the central chamber. The 
opposite sides of the chamber, E, incline gradually, attaining 
their maximum at the center where their depth is also 


greatest. 

The water, when the boat is in motion, is displaced by the 
inclined sides of the cut-water,and is converged by 
the reversely inclined sides of the chamber, E, until 
it reaches the center. The further progress of the 
boat brings the rever:ed cut-water over the united 








Scientific American. 


of the time a teacher of mathematics and physics. 
only after a long and rather lively discussion that he became 
convinced of his error. He had never before understood 
either the stereoscope or the eye, so far as its action is like 
that of the stereoscape. 

Why do we have t wo eyes, when we see but one image with 
them, and apparently one eye would serve to form that image? 
There may be other reasons for the arrangemert, but the 
most obvious one is that we may sce objects solid, or in relief, 
and not merely as pictures on a plane surface. It was not 
until Wheatstone made his experiments on binocular vision, 


It was | 








in 1888, that this matter came to be thoroughly under- 


Fig. 1 





RIDER’S IMPROVED BOAT HULL. 


stood, even by scientificmen. He showed that the pictures 
in the two eyes are not exactly alike, and that it is the blend- 
ing of these two pictues which causes objects to appear solid. 
A moment’s reflection ought to satisfy the reader that the 
pictures in the two eyes cannot be exactly alike, since the 
eyes are not in precisely the same position with reference to 
the object. But if “he don’t see it,” a simple experiment 
will enable him to see it. Let him hold a book or any other, 
solid object about a foot from the eyes, and look at it first 
with one eye and then with the other. He will find that with 
the right eye he sees a little more of the right side of the 











object, and with the left St a little more of the left side. 
The same will be tru2, of course, whatever may be the dis- 


Fig, 2 








mass of fluid, which is then laterally divided, at 
first by avery obtuse angle or the arc of a very 
large circle, which gradually becomes more and 
more acute. 

It is claimed that the converging of the volume 
of water displaced by the cut-water, by the gradual- 
ly converging sides of the chamber, E, so as to quick- 
ly fill up the trough made by the cut-water, furnish- 
es a firm support tothe hull in the line of its cen- 
ter of gravity rendering it steady. 

It is also claimed that as an upward pressure is 
produced at the stern in passing over the volume of 
water from the chamber, E, equal to the upward 
pressure of the water upon the moving sides of the 
cut-water, there is no tendency of the boat to rise 
higher at the prow than at the stern, so that the 
boat may be urged to any practicable speed with- 
out losing its horizontal position, as is the case in 
boats constructed on other principles. This, it is 
claimed, admits of a more economical application of 
propelling power, as the power required to propel a 
boat which rises at the prow is partly expended in 
raising its weight up the incline thus formed. 

It will be seen that in this method of construction the lines 
are placed geometrically so as to open and close the water 
with equal speed, and to maintain the horizontal position, 
both laterally and longitudinally. 

It is claimed also that the water leaves the stern of the 
boat as compact as when the cut-water enters it, which gives 
the radder a powerful hold at high speed. 

Patented, through the Scientific American Patent Agency, 
Cztober 4, 1870. Address, for farther information, L. P. Rider 
& Co., Pitteburgh, Pa. 
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THE STEREOSOOPE, 











The stereoscope is comparatively a new invention, dating 
back only some twenty years. A form of the instrument in 
which wirrors were used to produce the effect was devised by 
Wheatstone, in 1838 ; but the stereoscope, as we are familiar 
with it, was invented by Sir David Brewster, in 1849. The 
former is known as the reflecting stereoscope, and the latter, 
in which lenses take the place of Wheatstone’s mirrors, is 
ealled the refracting or lenticular stereoscope. 

We have taken it for granted that the philosophy of the 
stereoscope was generally understood, but a little inquiry 
among our friends—including some of the better informed 
among them——has satisfied us that this is not the case. Even 
some of our leading teachers know nothing about it. A few 
months ago, at a little gathering of gentlemen interested in 
physical science, the fact that the pictures formed in the two 
eyes are different was referred to by one of the company, 
together with the related fact that the two pictures of the 
svereograph differ in the very‘same way, when, much to the 
surprise of most persons present, both facts were squarely 

denied by a gentleman who had for many years been at the 
head of one of our best high schools, and for the greater part 
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tance of the object from the eye, though when the distance 
exceeds 250 or 300 feet the difference is too small to be appre- 
ciable, and objects beyond that distance are not really seen to 
be solid. 

Now the stereoscope is simply a contrivance for blending 
two pictures which differ from each other as the images in 
the two eyes differ. When thus blended the pictures produce 
the same impression of solidity as the object itself does when 
viewed with both eyes. Hence the name of the instrument, 
which is from two Greek words, meaning to see solid. 

How is this blending of the pic- 
tures effected? If we look at an 
object through the center of a con- 
vex lens, it will be seen exactly 
in front of the eye; if we move 
the lens a little to the left the ob- 
ject will appear to move to the 
right ; if we move the lens to the 
right the object appears to move 
to the left. If now we cut the 
lens into two semicircular pieces, 
and place them side by side ina 
reversed position—that is, so that 
their thin or curved edges are ad- 
jacent, and their thick,or straight 
edges are turned outward and par- 





allel—the right eye will then look 
through the left half of the lens, 
and the left eye through the right half. If two pictures, like 
those of a stereograph, be placed at a proper distance behind 
the lens as thus divided and arranged, they will be seen, 
not in their actual places, but in a position midway between 
the two. The figure illustrates this: m and n are the halves 











of the lens ; and # and d are the two pictures, which appear 
as one at ¢. . 
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How are the two pictures obtained? They are photograph® 
of thé -object taken from slightly different points of view 
Theoretically, they should be taken from points separated 
by a distance equal to that between the two eyes, or 
about twc and a half inches; and for all objects within 
short distances this is just what is done. For objects 
farther off—as large buildings or landscapes ot considerable 
extent—photographers usually take the pictures from points 
farther apart, the distance ranging from a few feet up toa 
quarter of a mile. 

In this way, objects which are so distant that they are not 
really seen as solid with the unaided eye are brought out into 
clear relief by the stereoscope. Even the 
moon may be made to show her rotundity 
of figure by means of this instrument. 
Although she always turns the same side 
towards the earth she swings a little at 
=; times,so that we get a view of a little more 

> of her eastern or western side ; and by tak- 
ing advantage of this swinging (or /ibra- - 
tion,as the astronomers call it),photographs 
can be taken corresponding to the images 
in the two eyes—or rather, as Sir John Her- 
schel has remarked, “it is as though the 
moon were seen with the eyesof a giant, 
placed thousands of miles apart.” 

It has been suggested that similar pho- 
tographs might be taken of the planet Sat- 
urn, with his system of rings. In this case 
an interval of two er three years would 
be allowed between the times of taking 
the pictures, in order that the position of 
the rings might change enough to answer the purpose. 

A curious effect may be produced by tinting the pictures of 
a stereograph with different transparent colors. If, for ex- 
ample, one be colored blue and the other red, their blended 
image will appear purple ; if blue and yellow be used, it will 
appear green, and soon. The colors are mixed in the eye, 
and the resultant color is precisely the same as if they had 
been mixed by a painter and applied to the picture outside 
the eye. -We have seen French stereographs of statuary 
which illustrate this principle. One of the pictures is col 
ored green and the other yellow, and the mixture of the two 
in the eye produces the exact tint of bronze. 

Quite an amusing story is told of the first introduction of 
the stereoscope to the savants of France. The Abbé 
Moigno took the instrument to Arago, and tried to 
interest him in it ; but Arago unlucki!y had a defect 
of vision which made him see double, so that on 
looking into the stereoscope he saw only a medley 
of four pictures. The Abbé then went to Savart, 
but he was quite as incapable of appreciating the 
thing, for he had but one eye. Becquerel was next 
visited, but he was nearly blind, and consequently 
cared little for the new optical toy. The Abbé, not 
discouraged, called next upon Pouillet, of the Con- 
servatoire des Arts et Métiers. He was a good deal 
interested in the description of the apparatus, but un. 
fortunately he squinted, and therefore could see 
nothing in it but a blurred mixture of images. 
Lastly Biot was tried, but Biot was an earnest advo- 
cate of the corpuscular theory of light, and until he 
could be assured that the new contrivance did not 
contradict that theory, he would not see anything in 
it. Under the circumstances, the wonder is that the 
stereoscope ever got fairly into France; but if you 
have any doubts on that point, a short walk under 
the arcades ot the Rue de Rivoli, in Paris, will soon 
settle them. We question whether you will see any- 
where else on earth more stereoscopes or stereographs 
than are displayed in the windows of the picture- 
shops of that noted thoroughfare.—Journal of Chemistry. 


_ SS 
—_——S oe 








Patents, 


Every really valuable invention is the result of long pre- 
vious training, expensive experiment, and hard earnest 
thought. Such being the case, it becomes a matter of prime 
importance to the inventor that that which has cost so much 
in the past should be well secured for the future so as to in- 
sure to the owner an adequate return for his outlay, his 
anxiety, and his toil. If experience is worth anything in 
such matters (and in what department is it not of value ?) no 
better aid can be found than in the office of Messrs. Munn & 
Co., of this city, the well-known publishers of the Scientific 
American. It is probable that they have taken out more 
patents than all the other patent agencies in the United States 
put together. The consequence is that their office is so ex- 
tensive that, for the several departments, they can afford to 
give constant employment to specialists, men who have made 
@ particular study of some one or two things. Hence, in their 
office an improvement in potato-diggers need not necessarily 
be confided to a man who has applied himself all his life to 
steam engines, nor an improvement in woolen carding to one 
who, though great, is great in firearms. A word to the wise 
is sufficient.— Technologist. 

to 

Mink Fours.—In all parts of Canada where a mink track is 
to be seen in the soft mud along the banks of streams or 
lakes dead-fall can be found also. ‘Trappers calculate that 
there is not a mink in the country for which a trap is hot 
set. The animal being voracious is easily caught, and will 
scon become exterminated if not better protected. The fur 
is of very little use before the 1st of November, and yet 
minks are caught by hundreds during the month of Oc- 
tober. 
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The Solar Engine. 

Captain John Ericsson, of this city, has addressed a com- 
munication to Hngineering in reference to his solar engine, in 
which he remarks that it is not intended as a competitor with 
the steam engine, where coal can be obtained ; nor is it pro- 
posed, iv the first instance, to erect this motor where there is 
not continuous sunshine, 

The accempanying illustration, which derives its chief in- 
terest from the fact that it represents a piece of mechanism 
actuated by the direct agency of solar heat, is copied from a 
photograph of a small solar engine just completed, intended 
as a present to the French Academy of Sciences. Apart from 
being a motor, this engine has been designed to operate as a 
meter for registering the volume of steam generated by the 
concentrated heat of a sun- 
beam of a given section. Re- 
garded as a steam meter, it 

s important, as it verifies 
the results of previous ex- 
periments and previous cal- 
culations, based on the num- 
ber of units of heat devel- 
oped in evaporating a cer- 
tain weight of water in a 
given time. Engineers will 
not fail to notice the unusual 
proportions of the working 
parts, nor will they fail to 
appreciate the object in 
view, that of reducing the 
friction to a minimum—an 
indispensable condition in a 
meter. The entire mechan- 
ism being shown with per- 
fect distinctness, it is only 
necessary to explain that 
the square pedestal which 
supports the steam cylinder 
(44 inches in diameter), the 
beam center, and the crank 
shaft, conceals a surface con- 
denser. 

Under a clear sun, the en- 
gine which our illustration 
represents, runs with perfect 
uniformity, at a fixed rate of 
240 revolutions per minute, 
consuming at this rate only 
part of the steam furnished 
by the solar steam genera- 
tor, now temporarily em- 
ployed, belonging to an en- 
gine of greater dimensions 
constructed some time ago. 
With reference to ascertain- 
ing the amount of mechani- 
cal power developed by the 
solar engines,ongineers need 
scarcely be reminded that, 
by dispensing with a vacu- 
um, the atmospheric resist- 
ance and back pressure ex- 
erted against the pistons fur- 
nish accurate means for 
measuring the dynamic force 
transmitted by sunbeams of 
definite sections. 

Plans and descriptions otf 
the mechanism by which the 
sun’s radiant heat is concen- 
trated, and of the steam gen- 
erator which receives the 
concentrated heat, I shall be 
compelled for some time to withhold from publication. Ex- 
perienced professional men will appreciate the motive—that 
of preventing enterprising persons from procuring patents 
for modifications. In connection with the course thus deemed 
necessary, it will be proper to mention that I have in several 
instances—notably in the case of the screw propeller and the 
caloric engine—been prevented from perfecting my invention 
in consequence of conflicting privileges having in the mean- 
time been granted to others. 

Regarding the solar engine, I avail myself of this opportu- 
nity to say that I shall not apply for any patent rights, and 
that it is my intention to devote the balance of my profession- 
al life almost exclusively to its completion. Hence my anxie- 
ty to guard against legal obstructions being interposed before 
perfection of detail shall have been measurably attained. 
Within a few years the entire engineering community of both 
hemispheres will be invited to take the matter in hand. In 
the meantime, let us hope that no exclusive privileges may 
be granted tending to throw obstacles in the way of an unre- 
stricted manufacture and introduction of the new motor 
wherever it may be applicable. 

The foregoing having introduced the subject, let us now 
enter upon a cursory examination of the merits of the solar 
engine. The several experiments that have been made show 
that the mechaniem adopted for concentrating the sun’s 
radiant heat abstracte, on an average, during nine hours a 
day, for all latitudes between the equator and 45°, fully 3'5 
units of heat per minute for each square foot of area pre- 
sented perpendicularly to the sun’s rays. A unit of heat 
being equivalent to 772 foot-pounds, it will be perceived that, 
theoretically, a dynamic energy of 2,702 foot-pounds is trans- 
mitted by the radiant heat, per minute, for each square foot ; 
hence, 270,200 foot-pounds for an area of 10 feet square. If 
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we divide this sum by the adopted standard of 33.000, we 
ascertain that 100 square feet of surface exposed to the solar 
rays develop continuously 8°2-horse power during nine hours 
a day, within the limits of latitude before mentioned. Bat 
engineers are well aware that the whole dynamic energy of 
heat cannot be utilized in practice by any engine or mechan- 
ical combination whatever, nor at all approached ; hence I 
have assumed, in order not to overrate the capability of the 
new system, that a solar engine of on>-horse power demands 
the concentration of solar heat trom an area of 10 feet square. 
On this basis I will now proceed to show that those regions 
of the earth which suffer from an excess of solar heat will 
ultimately derive benefits resulting from an unlimited com- 








mand of motive power which will, to a great extent, compen- 





ERICSSON’S SOLAR ENGINE. 


sate for evils hitherto supposed not to be counterbalanced by 
any good. Before entering on this task of estimating the 
results of utilizing sun-power, it will be well to scratinize, as 
closely as we can, the mechanical devices by means of which 
we propose to avail ourselves of the fuel contained in that 
great store-house, from whence it may be obtained free of cost 
and transportation. The solar engine, we have seen, is com- 
posed of three distinct parts: The engine, the steam gen- 
erator, and the mechanism by means of which the feeble in- 
tensity of the sun’s rays is augmented to such a degree that 
the resulting temperature will exceed that of the lowest 
pressure of steam admissible in an efficient engine. 

As to the motor itself, it suffices to say that it is essentially 
a modern steam engine utilizing, to the fullest extent, the 
mechanical energy of the steam generated by the concen- 
trated solar rays. Regarding the steam generator, it will 
only be necessary to state that it is not exposed to the action 
of fire, clinkers, or soot, and therefore can only suffer from 
the slow action of ordinary oxidation. We have, lastly, to 
consider the efficiency of the mechanism by means of which 
the solar heat is concentrated and the temperature raised 
above that of the water in the steam generator, Regarding 
this mechanism—concentration apparatus, it may appropri- 
ately be termed—it will be asked: Is it costly? Is it heavy 
and bulky, so as to render transportation difficult ? And, final- 
ly, the question will be put, Is it liable to derangement and 
expensive to keep in order? I will answer these questions in 
the same order in which they have been presented. The cost 
is moderate. The weight is small—iodeed, lightness is the 
most notable peculiarity of the concentration apparatus. As 
to bulk, this apparatus is composed of small parts readily 
put together. Regarding durability, the fact need only be 
pointed out that certain metals, however thin, if kept dry, 
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may be exposed to the sun’s rays during an indefinite 
length of time, without appreciable deterioration ; hence, 
unlike the furnaces of steam boilers, whivh soon become 
unserviceable, structures protected, as the concentration 
apparatus is, by thin metallic plates, cannot be rendered un- 
serviceable from the mere action of the sun’s reys. Another 
question will be asked, whether the solar engine will answer 
as well on a large as it does on a small scale? The following 
reply will effectually dispose of this pregnant query. It is 
not necessary, nor intended, to enlarge in future the size of 
the apparatas by means of which the solar intensity has been 
successfully concentrated and the temperature sufficiently 
elevated to generate steam for the engines which have been 
built. The maximum size adopted has been adequate to 

‘ utilize the radiant heat of « 
sunbeam of thirty-five square 
feet section. The employment 
of an increased number ol 
such structures will therefore 
be resorted to when greater 
power is wanted, as we in- 
crease the number of hands 
when we desire to perform an 
additional amount of work. 
The motor itself, the steam 
cylinder and other parts, will 
obviously be proportioned as 
at present with reference to 
the pressure of steam em- 
ployed and the work to be 
done. 

Agreeable to our introduc- 
tory remarks, it is not pro- 
posed, in the first instance, to 
apply solar engines in places 
where there is not steady 
sunshine. The isolated dis- 
tricts of the earth’s surface 
suffering from an excess of 
solar heat being very numer- 
ous, our space only admits of 
a gianco at the sunburnt con- 
tinents. An examination of the 
extent of these will show that 
the field for the solar engine, 
even with the proposed re- 
striction, is not very contract- 
ed. There ie a zainless region 
extending from the northwest 
coast of Africa to Mongolia, 
9,000 miles in length, and 
nearly 1,000 miles wide. Be- 
sides the north African den- 
erts, this region includes the 
southern .coast of the Medi- 
terranean east of the Gulf of 
Cabes, Upper Egypt, the east- 
ern and part of the west- 
tern coast of the Red Sea, 
part of Syria, the eastern 
part of the countries watered 
by the Euphrates and Tigris, 
Eastern Arabia, the greater 
part of Persia, the extreme 
western part of China, Thi- 
bet, and, lastly, Mongolia. 
In the western hemisphere, 
Lower California, the table- 
land of Mexico and Guatema.- 
la, and the west coast of South 
America, for a distance of 
more than 2,000 miles, suffer 
from continuous, intense, ra- 





diant heat. 

Computations of the solar energy wasted on the vast areas 
thus specified would present an amount of dynamic force al- 
most beyond conception. Let us, therefore, merely estimate 
the mechanical force that would result from utilizing the solar 
heat on a strip of land,a single mile in width, along the 
rainless western coast of America ; the southern coast of the 
Mediterranean, before referred to; both sides of the allwvial 
plain of the Nile in Upper Egypt ; both sides of the Buphra- 
tes and Tigris for a distance of 400 miles above the Persian 
Gulf ; and, finally, a strip one mile wide along the rainless 
portions of the shores of the Red Sea, before pointed out. The 
aggregate length of these strips of Jand, selected on account 
of being accessible by water communication, far exceeds 8,000 
miles. Adopting this length and a width of one mile as a 
basis for computation, it will be seen that the assumed narrow 
belt of the sunburnt continents covers 223,000,000,000 of square 
feet. Dividing this by the area necessary to produce one- 
horse power, we learn that 22,860,000 solar engines, each of 
100-horse power, could be kept in constant operation, daring 
nine hours a day, by utilizing only that heat which is now 
wasted on a very small fraction of the land extending along 
some of the water-fronts of the sunburnt regions of the earth. 

It will be said that these extravagant figures are devoid of 
practical significance. Due consideration, however, cannot 
fail to convince us that the gradual exhaustion of the coal 
fields will inevitably cause great changes in regard to ioter- 
national relations, in favor of those countries which are in 
possession of continuous sun-power. Upper Egypt, for in- 
stance, will, in the course of time, derive signal advantage, 
and attain a high political position, on account of her perpet- 
ual sunshine and the consequent command of unlimited mo- 





tive force. The time will come when Europe must stop her 
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mills for want of coal. Upper Egypt, then, with her never- 
ceasing sun-power, will invite the European menufacturer to 
remove his machinery and erect his mills on the firm ground 
slong the sides of the alluvial plain of the Nile, where suffi- 
cient power can be obtained to enable him to run more spin. 
dies than a hundred Manchesters, 





This accomplished, the cylinder is removed to a heavy sub- 
stantial frame, and placed in fixed and strong bearings, and 
belt motion applied to it by an accelerating clutch coupling 
to the line shaft or counter shaft of the manufactory. The 
bearings are so made as to allow of nearly one eighth of 
an inch play to the journals or may be made to fit closely at 
pleasure of the operator, and both are required with some 








Correspondence. 


The Mditors are not responsible for the Opinions expressed by their Cor- 
respondents. 





Constructing and Balancing Cylinders, 


Messrs. Eprrors:—-Having noticed your answer to corre- 
pondents on page 106, August 13, upon the subject of balanc- 
ing cylinders and pulleys, I prepared a short article for your 
paper, but unavoidable delays occurred in sending it forward 
at the time. Next I noticed the communication of Mr, Jacobi, 
on page 148, September 3, which seemed so clear an explana- 
tion that I laid aside what I had intended to send you, and 
prepared a short reply to your editorial note which followed 
said article. This was also delayed by absence in attending 
the Jate State fa*re and trials at Utica until another article 
from Mr. Jacobi appeared on page 232, October 8th, accom- 
panied with illustrations and explanations which seemed to 
hit the nail on the head and to drive it home. His theory 
and practice cannot be misunderstood and with short cylin- 
ders must insure uniformly favorable results. 

The practice of your Schenectady, N. Y., correspondent, re- 
ferred to by your editorial notes on same page, although rude, 
“and upon the cut and try pian” are none the less sure to 
produce the same ultimate results as far as short cylinders 
without intermediate heads are concerned. 

Your Timberville, Va., correspondent’s mode of construct- 
ing cylinders, as described in the editorial on same page, by 
which each end and intermediate head or pulley is balanced 
separately as they are successively fixed upon the shaft in 
position, is the only proper mode to be practiced so far as it 
applies to the end heads or intermediates ; but as to balancing 
the staves or lags for covering, each one separately, it seems 
to be a useless process—labor lost, and wholly impracticable 
in the constraction of conical cylinders of any length, long 
or short. 

It is only by a velocity test that any cylinder, when com- 
pleted, can be properly balanced, by the application of 
weight at the ends or along the cylinder where it is really 
required, and the greater the length of the cylinder the more 
important becomes this velocity test and balancing, notwith- 
standing the statement to’ the contrary, in your Virginia 
correspondent’s article on page 243, October 15, in-which he 
states “that a long cylinder cannot be perfectly balanced 
after once constructed.” 

In regard to balancing millstones alluded to in same article, 
I will not now reply, but may at a future time. 

The communication on page 261, October 22, by your Mor- 
rison, ILL, correspondent, is so wide of mechanical, practical, 
or sci2ntific merits, as not to requireany comments, except to 
characterize it as simply absurd, and carries its own worth- 
lessness with it. 

As I have devoted more than thirty years to practical and 
professional mechanics, and had much experience, and always 
with successful results with what I have undertaken, I as- 
sume that the mode adopted by mein the construction of 
cylinders of all kinds, large or small, heavy or light, long or 
short, cylindrical or conical, and for high or Jow speed, may be 
of sufficient interest to be inserted in your columns and meet 
wita favor among your correspondents and readers, I there- 
fore send to you for publication this communication. 

My chief business has been for many years in constructing 
thrashing machines for grain and rice, clover seed, and cider 
mill graters, cotton gins, and condensers, horse-powers, etc. 
Many of these require cylinders of various kinds as to size 
and speed, etc. 

In constracting a cylinder, I affix each end head, and inter- 
mediates (if any), in position npon the shaft, and balance each 
one separately and successively as they are put on by means 
of the steel bars and spirit level, by resting the journals 
themselves upon the bars (bat never upon centers, as in a 
lathe), and am careful to avoid all air currents upon the cyl- 
inder during the process. 

When ready for the covering, the staves and lags are 
strougly fixed to the heads and the cylinder completed, and 
spikes inserted in a manner to withstand fully twice or thrice 
the speed required in practical operation ; the whole cylinder 
is again placed upon the balancing bars, and allowed to settle 
itself with its heaviest side down; then by turning the ex- 
treme upper portion of the cylinder down to a line horizon- 
al with the axis of the ehaft a lump of putty is pressed 
upon this point and on a level with the shaft, and more or 
leas pulty applied until a perfect balance is obtained, so the 
cylinder will stand in any position at rest. 

Tke putty is then removed and placed in a balance, and two 
slugs of iron of equal size are selected and placed in the op- 
posite balance, which shall just equal the weight of the 
putty, or by using a flat piece of thin steel plate, with its 
edge or corner tacked on to the cylinder at the periphery and 
at the end on a horizontal line with the shaft ; and instead of 
using putty, slugs of iron in pairs are selected and laid upon 
the plate until the exact weight to balance is obtained, when 
they are inserted, one at each end, and upon the light side of 
the cylinder as near the periphery as practicable. This pro- 
cess may require to be repeated once or twice, but is usually 
accomplished at the first trial. 

If the cylinder or pulley to be balanced is iron, then the 
slugs must be drilled and bolted or made fast in some safe 
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cylinders, especially with all long ones. 

The object of the strong, heavy frame is to cause the cyl- 
inder itself to vibrate in all its unbalanced lines instead of 
the bearings on which it is mounted. 

As the motion is applied to the cylinder gradually, and the 
speedometer indicates its velocity, the centrifugal force of the 
unbalanced portions will soon cause the journals to “fly” in 
the bearings. The band is then shipped off and a piece of 
chalk is applied at each end of the shaft closely up to the 
journals, so as to mark the side of the journal or shaft, which 
mark indicates the heavy side of the cylinder at that point, 
and by knowing at what velocity this “flying” occurs the 
operator is enabled, after a few trials, to judge almost ac- 
curately the first time the weight of slugs which will be re- 
quired to balance each end, and he will select two of equal 
size, whose united weight will be required, and insert one of 
them at each end of the cylinder upon the side exactly op- 
posite the chalk marks, The band is again applied, and the 
speel increased probably from three hundred revolutions, 
with a thrasher cylinder at the first trial, up to one thousand 
or more revolutions when the journals will again “ fly,” and 
the belt is slipped off and chalk applied, and speed ascer- 
tained as before. 

If the speed of three hundred would “ fiy” the journal 
it would probably require two slugs of one pound each at 
first trial, while at one thousand revolutions, a quarter of an 
ounce for each slug would be sufficient. This process is re- 
pested unti] two or three thousand revolutions are attained 
and the slugs required become so small that one third or less 
of a twopenny nail is driven in and broken off. . 

In balancing large cylinders, and especially light ones, th 
chalk indications are taken at the ends as before described 
with large bearings, after which the bearings are made tight 
to prevent any flying at the journals,and motion being ap- 
plied gradually as before, until the middle portion of the 
cylinder is observed to describe a larger circle than is due to 
its true diameter. This is also indicated with chalk by slip- 
ping off the band as before. 

A careful and observing workman, with a little practice, 
finds no more difficulty in balancing a long cylinder than a 
short one, although it may require a few more trials in pro- 
portion to its length than a short one. It is this balancing 
of long cylinders on a heavy substantial frame and fixed 
bearings which cannot be accomplished with the device of 
Mr. Jacobi, described on page 282, October 8. 

To the perfect “velocity balancing” of our machines are 
greatly due their success, durability, and efficiency as well 
as their light consumption of power used in driving them. 

Albany, N. Y. Horace L. Emery. 


The Familistery of Guise. 

Messrs. Eprrors :—One of the most interesting things I 
saw in Europe was the Familistery of Guise, France. It is a 
self-supporting school or home of a peculiarly practical and 
modern type, and although it is the effect of the genius and 
perseverance of one man, yet it deserves imitation by co- 
operative societies. 

This enterprising genius is M. Godin, a machinist by 
trade, who followed his profession fifteen years. Being poor, 
he was only able to develop his plan by degrees, and the left 
wing of the palace was not entirely completed when the war 
broke out. His plan is based upon four principles—agricul- 
ture, manufacture, education, and enjoyment. For this he 
selected a curve in the river Oise, on the northern suburb of 
the city of Guise, in the Department of the Aisne, but owing 
to difficulty in obtaining land, the agricultural part of M. 
Godin’s ideal is far behind his hopes. The institution is 
chiefly maintained by its manufactory, This is an industry 
in stoves and other heating apparatus, and employs ordinarily 
1,000 men. A large number of these workmen live in the 
palace near by, where their families and even they them- 
selves have the free benefit of the educational system. The 
schools, eating-houses, and theater occupy the building 
directly in front of the palace, on the opposite side of the 
street. 

The success of the plan of instruction has excited a good 
deal of notice of late years. There are about 300 children 
living in the palace who receive their education there, and 
recently this number has been augmented by children com- 
ing from the city. So great has been the prejudice against 
this institution by the outside world that it not only was dis- 
countenanced by Napoleon, but several strong efforts have 
been made to break it up by bankrupting its founder. But it 
has triumphed over all calumnies, and no other cause attrib- 
utable to this triumph can be greater than that of the schools. 

The main feature of this institution is the palace, which is 
situated in the center of the garden, and consists of three 
edifices, each in form of a parallelogram, with a central 
court covered with glass—a main structure and two wings. 
These are four stories high, and are divided into $24 res- 
idences, each large enough to accommodate a family, and in- 
cluding from two to four rooms and an anteroom. The main 
structure has a front of 200 feet, with a depth of 130 feet. 
Its inner court is 150 by 65 feet. The wings are 160 by 140 feet, 
with magnificent inner courts, all furnished with cement 
floors, and covered with glass which admits light but no 
rain. 

The corridors, galleries, and stair-cases are artistically con- 
structed, and form at every floor of the palace a fine prom 
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enade. Such is the economy of the structure that a single 
gaslight sufficiently illuminates each court, casting distinct 
rays upon every door of the residences. These residences 
are so entirely separated one from another that they resem- 
ble houses in cities, and it often happens that near neigh- 
bors are unacquainted with each other. To give an idea of 
the cheapness of these rooms, let me say that the cost per 
month of one kitchen 10 by 13 feet, a parlor 12 by 14 feet, a cab- 
inet 44 by 6, lighted, and the vestibule, is two and one half 
dollars. 

The workingman is fortunate who lives in this palace. It 
is not only an honor to live there, since it is far more com- 
modious and @ la mode than other houses, but he enjoys 
gratis a multitude of other favors peculiar to it. A co- 
operative store which sells at cost is in the basement. A 
society of mutual aid pays his physician’s bills, and he and 
his children receive instruction. Music and merriment echo 
everywhere. Feast days come, and are celebrated with intel- 
lectual concurrencies, illuminations, and garlands ; and above 
all, the noble principles of conscientious liberty are in every - 
sense carried into practice, making the Familistery of Guise 
one of the most progressive workingmen’s institutions in 
France, C, OsBORNE WARD, 
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Popular Errors in Begard to the Watch. 

Messrs. Eprrors :—I notice in the SCIENTIFIC AMERICAN, 
of the 22d inst., an article on “ Popular Errors Regarding the 
Watch—Breaking of Mainsprings,” by Mr. R. Cowles, of 
Cleveland, Ohio. I do agree with Mr. Cowles in his remarks, 
when he says the cause of breakage is an unexplained mys- 
tery. There are, however, many causes which can be ex- 
plained and remedied. 

One of the greatest and most frequent errors—one that no 
good workman should be guilty of—seems to prevail among 
most watch-makers. It is made by putting the mainspring 
into the barrrel when taken down to be cleaned, or in re- 
placing it bya new one. The mainspring winder generally 
used cannot be used in all cases, and is not satisfactory when 
it can be used ; besides in putting in the spring it will mar 
the flange of the barrel which serves to hold the cap on. 
The consequence is that the winder is scarcely ever used, 
except on very stiff springs, and they are put in with the 
fingers, forcing the spring out of shape, and leaving on the 
spring the perspiration and dirt of the hands, which causes 
destruction to the spring sooner or later. 

I have adopted a mainspring winder of my own invention, 
that I have used for two years without a single breakage. 
With this winder the spring need not be touched with the 
fingers after it is ready for the barrei; besides, any kind or 
size of springs.can be put in quicker and with the greatest 
ease and regularity. 

I procured letters patent for this tool through your agency, 
as well as forseveral other useful tools of my invention. You 
will please accept my thanks for the prompt and satisfactory 
manner in which you have conducted the business I have 
intrusted to your care. M. D. Keiy. 

Cadiz, Ky. 
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Remarkable Production ot Bessemer Steel. 
Messrs. Eprrors:—The following was the product of the 
two five-tun Bessemer converters at the works of Messrs. John 
A. Griswold & Co., Troy, for the month of October: 










No. of whole working 4: in the pay-roll month...............+s0005 27 
” “ days in which SECC] WAS MAAE...........ccececcsceceseeeee 2650 
“ of days Stop k ED MDs odes cescccoesecscooccccéccccccesdescooces 1 

Total tuns of lagots hoccseccchapeiedehandaients hop chpetecedand 1,6863¢ 

“ No.of ERG vcvcccccccc cscs cove 349 

Average tuns of Ingots made per charge........-.--.-.- vee 4°88 

= No. of charges made per day..................+ ood 





a tuns of ingotg made per day............... soeseceee 

One of the best works in England, advertises that it can 
make, with the six-tun converters, 150 tuns per week, or say 
650 tuns per month. 

The highest product, it is believed, of a pair of five-tun 
converters in Europe is 750 tuns per month. The remarkable 
product of the Troy Works—1,686 tuns—is due to improve- 
ments developed there, and coming into use in the other 
works in this country. STEEL. 

Troy, N. Y. 
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Effect of Artillery ._Discharges;on Weather. 

Messrs. Eprrors:—I send you the following table show- 
ing the effect of artillery discharges on weather, a subject 
which I see by a recent editorial in your paper is exciting 
much attention at present in Europe. The table is prepared 
from notes of observation made on weather in the vicinity of 
the scenes of great battles fought during our own recent war, 
and made immediately subsequent to these battles, and shows 
the time, after the battles, which elapsed before rain fell : 

Resaca—One day after. — 

Kenesaw—Three days after. 

Jonesboro’—Five days after. 

Altoona—All night and next day. 

Nashville—All night and next day. 


Franklin—Two days after. 

Fort Anderson—Five days after. 

Kingston—Five days after. 

In all these battles from 40,000 to 100,000 men were en- 
é E. W. Brown. 

Cambridge, Tl. 
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Tae Dar.ine SeLr-Surriyine Pex-HotpER.—Mr. B. L. 
Goulding, of 108 Fulton street, New York, recently left on 
our table one of the above fountain pens. It contains enough 
ink to write several pages of manuscript without refilling. 
They fill by simply placing the point of the pen in the ink, 
and exerting a slight pressure with the thumb on the side of 





the holder. It is one of the best fountain pens we have seen . 








In a paper read before the British Association for the Ad- 
vancement of Science, Mr. J. W. Cooper, who has given much 
attention to the 

WATERING OF STREETS BY CHEMICALS, 

states that three streets in the city of Liverpool were watered 
with salts during the month of July, 1869, with very favor- 
able results, so much so, that the experiments were continued 
this year. It was difficult to prove the economy resulting 
from the use of chloride over a limited area; and the West- 
minster Board of Works, after observing the effect produced 
at Whitehall and Knightsbridge, resolved to extend the ex- 
periment throughout their entire district, comprising an area 
of 260,000 square yards. As soon as the area was extended, 
the economy in labor and water was at once made evident. 
By using one tun and a half of chlorides per day, costing £3 
15s., the labor of ten cart horses and men, costing £4 10s. (at 
9s. per horse, cart, and man), can be dispensed with, and, con- 
sequently, the quantity of water they would spread is saved 
also, viz., 8350 loads of 250 gallons each, which, at 10d. per 
1,000 gallons (a fair average price for water in London) would 
amount to £3 12s. 1id. in addition to the 15s. per day saved 
in labor ; thus showing a clear gain of £4 7s. 11d., after pay- 
ing for the salts. An effective method of remedying the 
evils arising from organic matter deposited on public thorough- 
fares is becoming daily a serious matter for consideration 
with sanitary authorities,as much sickness is believed to arise 
from the malaria emanating from this source. The disgust- 
ing odorand dangerous nature of some of the deodorizing 
agents used were strong evidence that they would not be used 
at all if the necessity for some determined action to prevent 
the spread of contagion and disease was not fully recognised. 
The deliquescent chloride of aluminum, recently introduced 
to public notice by Professor Gamgee, seemed to meet all the 
requirements needed in the antiseptic of the future. It was 
. non-poisonous and free from any odor; it prevented decompo- 
sition, and arrested it when commenced, It absorbed noxious 
gases resulting from putrefaction,and destroyed parasites and 
germs. It was also not to be surpassed as a precipitant and 
deodorizer of sewage, and wes only one-third the cost of car- 
bolic acid. Mr. Cooper proposed to add‘a sufficient percent 
age of this chloride to the salts for street watering, 
and thereby afford a means of thoroughly and effectually 
purifying public thoroughfares without additional cost 
to the ratepayers, the value of the water and labor saved 
being more than sufficient to pay for the use of the chlo 
rides. 

A very ingenious automatic device for 

FLUSHING SEWERS 

has been produced by a London inventor. In this device, the 
flood-gate is hinged, opening upward and outward upon the 
release of a hook bolt by the buoyant power of a large copper 
float. Many lives have been lost through the action of poisonous 
gases,in flushing sewers,which flushing this simple device does 
whenever it is required. The rush of accumulated water 
swings the gate outward, and, also, carries off accumulations 
of sewage. As soon as the flood current subsides, the gate 
swings back to its original position, and is automatically 
locked. 

A machine for 

HACKLING LONG VEGETABLE FIBERS, 


such as aloe, manilla, hemp,etc., consists of a drum, revolving 
on a horizontal axis, and armed with teeth or spikes pointed 
at the end, and having sharp, annular edges in front, or at 
the front and back. This drum is of such a size that the fiber 
upon the machine shall not be able to lap more than about 
half way round it. This is an English invention. 

A French invention, in the same line as the above, is 1 ma- 
chine for 

COMBING FLAX. 

Two endless chains, consisting of flat links, are caused to 
travel together over flat-sided pulleys,and disposed, one above 
the other ; the two adjoining or opposing surfaces of the two 
chains being held in contact with each other by passing be- 
tween guides. These surfaces form nippers for holding the 
tufts of fibers while being combed or straightened, and serve 
to carry them along, at the same time, to a receiving trough, 
wherein each tuft is deposited in succession, the one overlap- 
ping slightly the other. The bottom of the receiving 
trough consists of an endless traveling band, which con- 
tinuously conveys away the combed tuftsin the form ofa 
ribbon or sliver. A vibrating arm, worked by a crank and 
provided with a crosshead or rake, serves to take each tuft as 
it is released from the nippers, and draw it into the receiving 
trough. 

A Swedish inventor has patented a process for making 

ARTIFICIAL LEATHER. 


He takes leather wastes, leather cuttings, leather ehavings, or 
other small bits of leather,either new or old,and reduces them 
to a kind of fibrous pulp, by hand labor, or by a machine or 
mill (either by grinding, pounding, cutting, rasping, carding, 
or grating); if old waste is used it should first be cleaned 
thoroughly. This matter or pulp is then kneaded with india- 
rubber, which is rendered fluid, or dissolved in oils or spirits, 
and treated with ammonia. He prefers to dissolve the india- 
rubber in oil of turpentine’ To effect this, the inventor cuts 
the india-rubber into pieces and mixes it with the oil, after 
which he lets it remain quiet in a closed vessel until it is dis- 
solved. When the india-rubber is dissolved, he adds ammo- 
nia, of a strength of 80 per cent, in the proportion of about 
equal parts by weight, of ammonia to the india-rubber con- 
tained in the solution ; when the mass has become of a gray- 
ish white color it is ready to be mixed with the pulp. 











FRICTION LIGHT, 
which is made after the following formula: He takes one 
ounce saltpeter, one halfounce powdered orris root, one 
eighth-ounce of minium, and one ounce of phosphorus, or any 
other convenient friction match composition. To these ingre- 
dients, the phosphorus being dissolved, he adds one to two 
ounces of oil, preferably castor oil, varying the quantity ac- 
cording to the nature of the oil and the resultant tenacity or 
flexibility required. After all the ingredients are well incor- 
porated, the inventor adds thereto chloride of sulphur, in the 
proportion of irom ten to fifteen parts of liquid chloride of 
sulphur to every hundred parts of oil, agitates quickly, and 
shapes into the form required, either by molding, cutting, 
pressing, or drawing. 

A new method of 

PAVING STREETS, 
—French—consists, first, in the employment of wood disinte- 
grated into fragments, of as great a length as possible, in the 
construction of rides and bridle paths, carriage drives, riding 
schools, and training grounds, streets and roads of .all kinds. 
Second, in the employment of disintegrated wood of shorter 
length than the preceding, in the construction of foot paths 
of all kinds for promenades and gardens. Third, in the em- 
ployment of disintegrated wood mixed or not with pitch or 
with antiseptic material, or both, as a cushion for supporting 
the sleepers of railways. Fourth, in the employment of this 
disintegrated wood mixed with pitch obtained from gas tar or 
otherwise, or with natural asphalte or bitumen in the con- 
struction of roads, tootways of streets, public drives, and any 
description of works in which asphalte is ordinarily employed. 

Sir William Fairbairn, of Manchester, England, has invent- 

ed an improvement in 

STEAM BOILERS, 
in which he combines together three cylindrical shells of 
boiler plate. Hearranges them paralle)], the one to the other, 
and horizontally, or nearly so. Two of the cylinders, which 
are set side by side, are each traversed from end to end by an 
internal tube in which are the furnaces, and these cylinders 
each communicate with the third cylinder, which is placed 
over and between them by three or other number of pipes or 
passages, of sufficient size to allow the steam generated in 
the lower cylinders to escape freely into the upper, and to al- 
low the water freely to circulate. 


or oo 
SCIENTIFIC INTELLIGENCE, 


THE REDUCING PROPERTIES OF METALLIC ALUMINUM. 

In reference to the action of aluminous upon metallic solu- 
tions there exists a diversity of information in our books, and 
to settle the point an Italian chemist, Professor Cossa, has 
instituted a number of experiments, an account of which we 
find in the journal Nuovo Cimento. 

Savts OF SILVER.—The metal is thrown down in dendritic 
form from weakly acid and neutral solutions of nitrate of 
silver. The precipitation of the silver begins in the concen- 
trated as well as in the dilute solution of the nitrate six hours 
after the immersion of the aluminum. Silver is immediately 
precipitated from an ammoniacal solution of the chloride of 
silver in granular form, and also from ammonia—chromate 
of silver. 

CorpPer Saurs.—At first aluminum has no action upon sol- 
utions of sulphate or nitrate of copper, but after the lapse of 
two days small crystals collect on the sheet, and gradually 
increase in size, partly dendritic, but chiefly octahedra. Cop- 
per is at once thrown down from a solution of the chloride 
and also from the acetate, and if to the sulphate or nitrate a 
little chloride of potassium be added, the precipitation of the 
copper is greatly accelerated. 

Sats OF MeRcuRY.—Aluminum at first throws down me- 
tallic mercury from solutions of the chloride, cyanide, and 
nitrate, but this soon forms an amalgam with a second por- 
tion of the aluminum and produces a compound that decom- 
poses water rapidly and also oxidizes quickly in the air. If 
an amalgan of aluminum and mercury be produced by heat- 
ing the two metals in an atmosphere of carbonic acid, it ex- 
hibits similar properties to those mentioned above. Professor 
Wurtz, of New York, was the first to call attention to the re- 
markable properties of the amalgam of aluminum and mer- 
cury at a meeting of the Lyceum of Natural History more 
than a yearago. He prepared it by rubbing aluminum foil 
and mercury together. 

Satts OF LEAD.—-Aluminum separates lead in crystals 
slowly from solutions of the nitrate and acetate and rapidly 
from the chloride. Also an alkaline solution of chromate of 
lead is decomposed by aluminum into metallic lead and oxide 
of chromium. 

Savrs or THILL10M.—Regular octehedra crystals of thal- 
lium alum formed upon the aluminum foil from a solution 
of the sulphate after the lapse of ten days. Metallic 
thallium was immediately thrown down from a hot’ solution 
of the chloride. 

Sats oF Zrvc.—Aluminum immediately precipitates me- 
tallic zinc fron. alkaline solutions. : 

The aluminum employed in the above experiments was free 
from every trace of sodium, and applied in the form of thin 
sheets after having been cleaned in nitric acid. 

ACTION OF ELECTRICITY UPON AIR AND OXYGEN IN THE 
FORMATION OF OZONE. 

A. Houzeau, after a series of 400 ozone determinations of 
the action of electricity on air and oxygen, comes to the fol- 
lowing conclusions : 

1. The production of ozone is greater in renewed than 
in confined air. 

2. It is greater at the negative than at the positive pole. 

8. It increases only up to certain limits with the duration 
of the electric action, 
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4. The intensity of the elevtricity adds to the amount. 
5. It diminishes when the distance of the electrodes is in- 





6. It varies with the length or surface of the electrodes. 

7. Under otherwise analogous circumstances more ozone is 
produced when the effect of both electrodes are employed. . 

8. The formation of ozone takes place when the air is not 
in direct contact with the electrodes, as when the points are 
isolated in a thin glass tube, but the effect is greater when 
the air is in contact with the poles of the battery, and it varies 
in proportion to the length and superficial area of the meial. 
lic electrodes. 

9. The production of ozone increases as the temperature of 
the air diminishes. 

10. Under like circumstances a given volume of oxygen 
yields far more (8 to 10 times) ozone than the same quentity 
of air. 

11. Besides ozone there is always some nitrous oxide 
produced in the air, whereas in pure oxygen there is none, 

After the author had ascertained these results, he was able 
to invent an apparatus by aid of which he could at any time 
prepare ozone in any quantity from the air oroxygen. Un- 
fortunately the description of the apparatus is wanting, but 
the experiments made by Houzeau, aod the results at which 
he has arrived, will be of value to future experimenters. We 
need a cheap and practical invention for producing ozone at 
pleasure, as its powerful chemical properties render it of great 
value in the arts. 

ICE PAPER. 

Paper may be made to resemble the figures produced by 
the flakes of snow or the freezing of water on a wiudow pane 
by allowing a salt to crystallize upon ‘its surface. Duriag 
the,Paris Exposition card paper thus prepared from sugar of 
lead was very popular, but it was discovered that the lead 
salt turned black, and its poisonous character soon brought 
it into disrepute. A new mixture without lead has been 
suggested by Puscher—it is prepared as follows: Dissolve 6 
ounces sulphate of magnesia in 6 ounces of water and add 
6 ounces dextrine mucilage paste. The solution ie boiled, a 
little glycerin dropped in, and the whole allowed to cool. 
The paper, after having been previously glazed with a coat- 
ing of glue and gelatin must be uniformly covered with the 
solution and left to dry in a warm place. After 10 or 15 
minutes the surface of the paper will be covered with a uni- 
form cluster of crystals, the size and number of which will 
be dependent upon the concentration and temperature of the 
bath and also of the heat at which it is dried. If the paper 
be glazed with a solution of egg albamen instead of glue and 
gelatin, it can be beautifully dyed with aniline colors pre- 
vious to immersion in the solution of sulphate of magnesia. 
This kind of ice paper does not undergo any change in sul- 
phureted hydrogen gas, and is not poisonous. 

ACTION OF HEAT UPON COAL. 

If powdered coal, after having been dried until its weight 
remained constant, be heated in a drying oven from 356° to 
860° F., it has been found by Dr. Richter that there is a con- 
stant increase of weight up to a certain point, after which it 
begins to diminish, After twelve hours heating the increase 
amounts to several per cent of the original coal—after twenty 
hours it reaches its maximum and further heating causes it 
to lose weight. Coal which has thus been heated has simply 
its external appearance in common with the original sample. 
It has a higher specific gravity, in one instance going up 
from 1°275 to 1°458, and its chemical constitution is different. 
If we compare the composition of dry coal with the heated, 
the latter shows much less carbon and hydrogen, and a con- 
siderable increase of oxygen and nitrogen. An accurate an- 
alysis demonstrated the loss of hydrogen to be 0°74 per cent, 
and of carbon 1°17 per cent, while the increase of oxygen and 
nitrogen occasioned by the next was 6°07 per cent. If the 
heated coal be made red hot, it no longer yields coke, and 
does not materially change in appearance. If it be heated 
rapidly, an exceeding great swelling up takes place, and the 
escaping gases which carry off the carbon in powder, burn 
with a non-illuminating and not smoking flame. Finally the 
heated coal absorbs water from the air more rapidly than the 
dry coal. 





ie om 
Bessemer on Steam Artillery. 

Mr. H. Bessemer has lately aired his ignorance of military 
and steam engineering in a propoeition to use steam as @ pro- 
jectile agent in artillery. His plan, which he attempits to 
support by a string of absurdities, is briefly as follows; He 
proposes to apply the principle of the steam fire engine to 
the projection of bullets. He celculates that, with a pressure 
of 150 pounds of steam, one ounce and two ounce bullets 
might be projected with an initial velocity of 1,600 feet or 
1,800 feet per second, at the rate of 2,000 per minute of the 
smaller and 1,000 per minute of the larger missiles. Mr. 
Bessemer proposes to submit details to the War Office; but 
he seems confident of the practicability of combining the 
bullet projector with the traction engine, and of so producing 
a warlike machine of most formidable and deadly character, 

<> a #— 

An Icz Lens.—It is interesting to observe that radiant 
heat from the sun may be collected into a focus by means of 
an ice lens, and yet produce all the effects of an or- 
dinary burning-glaes. Such « lens, for experiment, may 
easily be made by placing a flat cake of ice upon a warm con- 
cave surface of metal or porcelain dish, such as an evaporit- 
ing dish used by chemists; as soon as one side has assumed 
the proper form, the ice must be turned to make both sides 
alike. Any sunny, crisp, frosty morning will be suitable for 
this experiment ; from which we learn that in Northern re- 
gions it would be quite possible to raise a fire without matches 
—a fact not altogether unworthy of being known, 
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DEVICE FOR SPREADING CIRCULAR SAW TEETH. 


‘We illustrate in connection with the present article a de- 
vice for spreading the teeth of circular saws to give the 
proper clearance, and improve the cutting edges. 

Fig. 1 is a perspective view of the principal part of the de- 
vice, shown attached to the saw; and Fig. 2 is a view of a 
punch used in connection with the plate, B, in Fig. 1, for 
spreading the teeth. 

A, in Fig. 1, is a plate made of cast or wrought metal, with 
ears attached to its sides between which the teeth of the 
saw are placed during the operation of spreading. B is a 
steel plate firmly attached to the plate, A, by screws, or in 
any other suitable manner, and which serves as an anvil in 
in spreading the teeth. 

The plate is applied as shown in Fig. 1. The ears, C, 
serving to hold the plate in position on the saw. The dis- 
tance to which the ears lap on to the teeth of the saw is gov- 
erned by the gage screw, D. The outer ends of the ears, E, 
are connected by a pin, F. The tooth to be operated upon is 
passed through the space between this pin and the steel plate, 
B, as shown, the position of the point of the tooth being gov- 
erned by the gage screw, D. 

The spaco between the ears, C, is designed to be just wide 
enough to admit the saw at or near the base of the tooth, and 
the space between the front ear, E, admits the point of the 


tooth. 
When the point of the tooth is placed on the steel anvil, 


Fig. 1 
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B, the punch shown in Fig. 2 is applied to it, and a blow of a 
hammer thereon spreads the tooth laterally in each direction, 
forming small lips on each side of the point, which are 
claimed to serve in place of the ordinary “set” to give the 
proper clearance. The punch is made in the form shown, so 
shat it may be set squarely on the tooth. 

It is claimed that the cutting point of the tooth is thus 
made thin and sharp, and that its edge may be kept longer 
under wear than by ordinary filing. Also that the lips 
formed on the tooth meke the cut much smoother than when 
saws set and filed in the old style are used. 

Patented, through the Scientific American Patent Agency, 
October 14, 1870, by W.-H. Rudolph, Clarksville, Tenn., 
whom address for further information. 


re a Ge 
Hienors to the Inventor of Telegraphy. 

Prof, S. F. B. Morse, the inventor of telegraphy, presided 
at the Inte annual meeting of the Western Union Telegraph 
Company, at the close of which Mr. William Orton, President 
of the company, made the following very “personal” re- 
marks : 

“TI cannot but regard it as a vircumstance of peculiar inter- 
est connected with this day’s proceedings, that at the head of 
this table, and presiding over this body sits our venerable 
friend, Professor Morse, the father of all the telegraphs. In 
the same presence sit to-day, participating in the anrual ser- 
vices of the largest telegraphic organization of the world, 
the man who made its existence possible, and the men who 
made it. It seems a deeply interesting fact that from the 
brain of a single man who yet mingles with us thus so unas- 
sumingly, and who, though crowned with the honored hoar 
of nigh eighty years, is yet clear of eye and firm of foot, 
there sprang a design which has given a language, and a 
literature, and a means of instant audience with the world. 
It is significant, also, of that design that is so simple as to be 
elexsentary, and so complete as to have challenged, unim- 
proved, the acceptance of the world. I therefore, for myself, 
and I think for you, also, gentlemen, desire to offer to our 
illustrious Chairman the warmest congratulations on the 
auspicious development of the art to which he gave birth, 

and to desire for him aJl that may render his ripened years 
as happy as they are honored.” 

The telegraph operators aud others in various parts of the 
country have contributed the money for the erection of a 
splendid monument of Morse, which is soon to be placed in 


Central Park. 
ee 


Honnors or Waxk.—It will bring home to ou? readers the 
murderous extent and horrors of the war when it is an- 
noanced that the Prussian Government has ordered the sup- 





Scientific American. 


POWER’S ENDLESS LADDER HOD ELEVATOR. 
cated Sateen 

The folly of carrying bricks and mortar up long ladders 
by the climbing action of human arms and legs, has been 
often deprecated in this journal as a disgrace to modern en- 
gineering. Nor have our views upon this subject been un- 
seconded. Prominent architectural and engineering period- 
icals, both in this country and Europe, have ioined in ourcry 
of “down with the hod.” 
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It seems, however, that the hod counts for more than we 
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a ladder with hods upon ‘their shoulders, carrying their own 
weight with that of the hod and contents. 

The space necessary for passing the hods up is only twenty 
inches by six feet. The.apparatus being vertical requires less 
space than the ordinary ladder. The hods being detachable 
from the chain, the materials do not need to be handled to 
put them in hods or buckets for distribution after their ele- 
vation, as is the case with bucket elevators and other me- 
chanical devices, and the breakage caused by this handling is 


saved. 
The apparatus is now in use by some of the most extensive 


builders in New York and Chicago, and we are informed that 
two manufactories in Chicago are now employed in their 
construction. Portions of the right will be sold. 

Patented, through the Scientific American Patent Agency, 
July 14, 1870, by Jesse Powers. Address for further informa- 
tion J. Powers, Broadway, corner 49th street, New York 
or 106 Monroe street, Chicago, Ill. 
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BOUEBNE’S SPHERICAL STEAM ENGINE GOVERNOR, 


Mr. John Bourne, who has an enviable reputation as a con 
structor of, and writer upon, the steam engine, has recently 
invented the novel form of governor which forms the subject 
of the accompanying engraving, copied from the Mechanics’ 
Magazine. 

In the engraving, a represents a hollow sphere, which is 
made of thin brass, rendered elastic by hammering and di- 
vided into segments. On one end of the central spindle, d, is 








and our cotemporaries have reckoned. In conversations with 
practical builders we have been told that no other instrument 
has yet been devised rivaling in convenience the hod for car- 
rying on scaffolds, over joists, and narrow plank ways, and 
on this account devices heretofore invented to elevate build- 
ing materials, have failed to secure popular favor. 

We illustrate, however, this week, a device which retains 
all the convenience of the hod as a distributer with ample 
elevating facility, and which is both simple and ingenious. 

It consists of an endless chain ladder, A, Fig. 2, with iron 
rungs, upon which the hods with their contents are suspended 
by flat hooks, as shown at B. The endless chains run over 
flanged pulleys, C, placed on a suitable frame at the top, and 
the lower ones being impelled either by hand or other power. 
Hand power is, on all accounts, preferable, perhaps, for this 
purpose, and it also avoids the jar occasioned by steam or 
horse power. ‘ 


Fy a 








The hods are placed upon or taken off the rungs without 
stopping the motion of the endless ladder, and as the weight 
of the hods on one side is balanced by that of those on the 
other side ; no power is expended except that required to 
overcome the friction of the machine, and to raise the mate- 
rials, 

We are told that seven hods of bricks and mortar can be 
raised per minute by the labor of two men at the cranks, and 
to any hight usual in building; an immense increase of use- 





ply of two hundred thousand wooden legs. 





fal work, over what the same men could perform in climbing 
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a brass nut, ¢, which is prolonged outwards and terminates 
with a small hand wheel. By means of this wheel and nut 
the valve is opened or shut, and by it also the point of cut-off 
is regulated. The spindle, b, is screwed into the valve, and 
both are prevented from revolving by a flat rib, which is cast 
on the under side of the valve cover,a similar rib being 
formed on the valve, and with which the rib on the cover en- 
gages. On the extreme end of-the spindle is a nut, d, which 





keeps the hand wheel and nut in the position in which it is 
set. This nut also serves a second purpose, that of a 
lubricator, being fitted as an oil cup. The brass, c¢, 
is turned with grooves and forms a thrust bearing for 
the upper part of the sphere in a manner similar to 
that adopted for screw propeller shafts. The ribs of 
this brass work in corresponding grooves in the metal 
cap, which encircles them, and to which the upper 
portion of the brass spliere is attached. The base of 
the elastic sphere is attached to a sleeve, ¢, which is 
made in one with the pulley, over which a gut band 
from the crank shaft of the engine passes, and which 
gives rotation to the ball. The sleeve ¢, revolves 
freely upon the fixed portion, f, of the valve casing, 
and is prevented from rising upon it by a collar, which 
is fixed by a side screw to the end of /. 

The arrangement illustrated is one in which the 
central spindle is connected direct to an ordinary 
double beat or equilibrium valve, g. The governor, 
however, may be made to operate on any other kind 
ot throttle valve, and can be fitted to existing engines 
It will be seen that when the ball is put into revolution, 
the centrifugal force causes the poles to approach 
each other. As, however, the lower pole is confined to 

; the same horizontal plane, the whole vertical motion 
occurs at the upper pole, and depresses the spindle 
and closes the throttle valve to a corresponding ex- 
tent. 

As a marine governor this apparatus seems especial 

» ly suitable, being unaffected by the rolling or pitch- 
ing of the vessel. Mr. Bourne has succeeded in pro- 
ducing an efficient, compact, and elegant apparatus, 

which will doubtless come into extensive use. It adds one 
more testimony to his ingenuity and mechanical ability, and 
like the rest of his inventions is based upon correct and sound 
principles. 





<a 

The rolling mills at San Francisco, which have been in 
operation two and a half years, use 400 tuns of iron monthly, 
turning out 280 tuns of finished iron, of which ninety tuns 
consist of rails. Besides railroad iron they have been turning 
out car axles, spikes, shoe shapes, and general railroad work 
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To Advertisers, 

The circulation of the SCIENTIFIC AmERICAN is from 25,000 to 30,000 
copies per week larger than any other journal of the same class in the 
world. Indeed, there are but few papers whose weekly circulation equals 
that of the SCIENTIFIC AMERICAN, which establishes the fact now generally 
well known, that this journal is one of the very best advertising mediums 
of the country. 

——_—_~4 me 
To Inventors. 

For twenty-five yearsthe proprietors of this journalheve occupied the 
leading p of Soli * of American and European Patents. Inven- 
tors who contemplate taking out patents should send for the new Pamphlet 
of Patent Law and Instructions, for 1870. 
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HOW LONG SHALL NITRO-GLYCERIN CONTINUE ITS 
WORK OF DESTRUCTION!---THE FAIRPORT EXPLO- 
SION, 


We have, been taught from early infancy that human life 
is of all earthly things most sacred and valuable. The Scrip- 
tures tell us the greatest evidence of love a man can manifest 
is to give his life for that of his friend. Yet in these latter 
days we seem to have adopted a new gospel, by which the 
pecuniary interests of corporations and unscrupulous and 
avaricious men, are set higher in the scale of value than the 
lives of innocent, industrious people, and the happiness of 
families. 

Since the first introduction as an explosive agent of that 
most terrible compound, nitro-glycerin, its history has been 
one of disaster and destruction. The calamities, of which it 
has been the cause, are too horrible to dwell upon, even in the 
recollection. It is our painful duty to now record still an- 
other, and we copy the following brief account of it from the 
Painesville (Ohio) Telegraph. The explosion took place at 
Fairport, Ohio, on Tuesday the 1st inst. 

“ At about 5 o’clock the people of Painesville were startled 
by a sudden concussion of the doors and windows, and jar- 
ring of buildings, as though some heavy body had bwen 
hurled against them, with a force almost sufficient to crush 
them in. This was followed by a dull heavy reverberation, 
similar, yet still unlike, the firing of heavy guns at a dis- 
tance. Buildings were jarred, and trembled as though shaken 
by an earthquake. The reverberation and rolling sound as 
of distant thunder were perceptible at least from three to five 
minues after the first concussion was felt. An immense cloud 
of blood-red smoke was seen to arise in the direction of Fair- 
port, and then to change its color to a lighter hue, and spread 
itself out in the heavens. This terrible phenomenon at once 
seemed to explain the cause of the great commotion. All at 
once understood that it was either the explosion of the nitro- 
glyccrin manufactory or their magazines. Teams were im- 
mediately brought into requisition, and a number of our 
citizens started for the scene. It would be impossible to de- 
scribe the scene which the town presented. The whole place 
seemed at first a complete mass of ruins. The buildings 
were shattered, the doors blown off ticir hinges, the win- 
dows all smashed in, plastering off, crockery, lamps, and 
looking-glasses demolished, chimneys torn down, stoves over- 
turned, and everything in the houses in utter chaos. But if 
the scene was terrible within, it was still more so without. 
The whole population nearly were in the street, wild and 
crazed. The crash had come so suddenly, and the concussion 
had been so great, that many of them for the time were per- 
fectly insane. Some of the men were for a few moments at- 
tacking each other, and women were insanely struggling, 
while all were loudly weeping and wailing. Children were 


so7| masses of blue clay. 
*7 | blown out to the depth of fifty or sixty feet, soon filled with 
| | water up to the level of the lake. 








ranning wildly about, screaming in terror, as if secking pro 


tection, while others were struggling and screaming in the 
arms of their mothers, who were rushing hither and thither, 
oe knowing what to do or where to go. 

“ Both the magazines of the Glycerin Company, situated on 
the west side of the river, had exploded, and four men who 
were at work in or near them were blown to atoms. The 
immediate cause of the explosion is not and never will be 
known. It is supposed that Mr. Malone, one of the four men, 
was digging a pit for a new magazine, and that one of the 
men was engaged in putting glycerin into cans from the 
jars in the magazine ready for shipping, while the other 
two were in some way assisting, by carrying glycerin back- 
ward and forward between the magazines and the manufac- 
tory. The explosion of the two magazines, which were near 
each other, was simultaneous, so far as the people in the 
vicinity could iudge, they hearing but a single report. The 
men were blown to atoms. So far as we have heard only one 
piece of flesh has been found, not larger than a man’s Land, 
and a bone, apparently part of a rib. 

“The effect upon the magazines was wonderful. Of the 
frame structures only a handful of splinters was anywhere 
to be seen. It seems as if the wood must have been consumed, 
or the pieces blown so far that no one has yet found them. 
The force of the explosion penetrated deep into the earth, 
heaving out immense quantities of sand, and below this huge 
The holes, which must have been 


They are forty or fifty feet 
in diameter at the top, and seem like the craters of extinct 
volcanoes, Two or three sycamore trees, which stood near 
the magazines, were scathed and rent, limbs were wrenched 
off, and all covered with sand and blackened, as if swept by a 
fiery tornado. 

“ The explosion was felt even in Buffalo, a distance of 160 


329 
_ miles. Soon after it occurred, a dispatch was sent over the 


wires from that city to Cleveland, and other points on the 


;-829 | lake shore, asking if they had been again visited by an earth- 
) quake. 


In Painsville, the shock was very severe, especially in the 
south part of the town, where the clay or hard pan comes 
very near the surface. In one small house we have heard of, 
things were thrown from the shelves, and a bedstead moved 
near two feet. It is supposed that the explosion must have 
reached the clay or hard pan, some thirty feet below the mag- 
azine, with such force, that houses built on that strata, though 
some miles distant, were more affected than those on the 
sand much nearer.” 

In addition to the above particulars, we have received, 
through private sources, others, some of which show in a 
most startling manner the appalling force of nitro-glycerin. 

We are told that a physician riding at a distance of not 
less than twelve miles from the scene of the disasier was 
stunned by the shock, and his horse brought to a stand-still. 
Upon looking at his watch he found that the concussion had 
stopped it. 

Another man sick with typhoid fever, lying two miles from 
the magazine, was instantly killed by the shock. 

There is something intensely awful in the contemplation 
of a force like this, which, held by a slender and feeble thread, 
will, when let loose, rend the air like an earthquake and 
scatter destruction for miles around. 

Since the introduction of nitro-glycerin to this country we 
have more than once raised our voice in denunciation of it as 
a far too dangerous substance to be allowed to exist in larger 
quantities than a chemical professor would venture to exhibit 
to his class. Experience has shown that it may, and will 
explode under the most ordinary circumstances which attend 
its storage and transport, and that it cannot with safety be 
intrusted to the handling of such men as must use it, if used 
at all, for purposes of ordinary blasting. The damage done 
by it has far exceeded any good derived from its use, and it 
is time, and more than time, that its record of death should 
be terminated by stringent laws prohibiting its general use. 


—————“$—2o 
ROADS AND ROAD-MAKING. 


Of primary importance to the civil @s well as military 
power of any country are good public thoroughfares. Rapid- 
ity and cheapness in transportation are vital necessities to 
commercial prosperity, and in time of war the safety of a 
nation may depend upon the state of her roads. These facts 
have long been recognized, and hence the perfection of roads 
has been a problem to which engineers have in all ages 
assiduously applied themselves. The importance of even a 
slight advance in improvement has kept alive interest in 
this department of engineering, and century after cencury 
has elapsed without the perfect ideal being considered as yet 
reached, 

That this is true is proved. by a very brief review of the 
Patent Office records, in which patents for various composi- 
tions for road surfaces, and for methods of road-building, con- 
stitute every year a notable number of the patents applied 
for and issued. 

Probably the most remarkable success ever yet achieved by 
any one system was that which attended and still attends 
the macadam road. Notwithstanding its expensive charac- 
ter, it today covers more surface in Europe than any other. 
In America, except in the vicinity of large towns, this road 
is not much employed, the comparative sparseness of the 
population and the small amount of travel in rural districts 
not warranting the cost of its construction and maintenance. 

There are few circumstances under which this road is not 
admirably adapted to town and country thoroughfares. It 
has a smooth surface, after it has been a little used, and 





affords an admirable foothold for horses. It is expeditiously 





laid, on pudage demneaite as little expense for care vend 
maintenance as any other capable of equal endurance and 
service, 

It is now fifty years or thereabouts since Macadam intro - 
duced this celebrated system, and it is'quite doubtful whether 
the next fifty years will give the world anything better for 
all purposes. But, as we have already said, this system is 
not at the present, nor is it probable that it soon will be, 
available for the greater part of American thoroughfares. 

Roads in this country must, from the nature of the case, be 
constructed of such materials as are available immediately 
along their lines, and must necessarily be more or leas im 
perfect. 

In this as in other countries the great enemy of roads is 
frost, and the only way to even partially prevent its ravages 
is to construct roads high enough to allow thorough drain 
age. The flat surfaces permitted on most roads in this coun 
try is their most radical defect. The result is rivers of mud 
in spring and autumn, and frozen ruts of indescribable ugii- 
ness and discomfort in winter until such time as the snow 
covers and fills them. 

A few days’ labor devoted to thorough ditching along the 
sides of roads and elevating the centers where they have 
settled below the proper grade would greatly mitigate the 
evils complained of. This is generally done, when done at 
all, by throwing back on the road the soil excavated from the 
ditches, a very erroneous method and almost a sheer waste of 
labor. Such soil is generally composed of comminuted and 
pulverized material washed off from the road, and will only 
vemporarily pack. As soon as it becomes very dry in sum- 
mer it grinds up into a dust heap, and is blown off by winds, 
and washed off again by rains. 

All soil used to raise the level of roads should be new soil, 
not the washings of the roads, which latter should be carted 
away. Where roads are much traveled these washings are a 
valuable manure, and it would pay well to cart them into 
the lands lying along such roads, from which soil of inferior 
fertility might be taken to form the roadways. 

Wherever practicable, a deep hard bed of stone or timber 
should be laid below vhe reach of frost, upon which the sur- 
face material should be distributed. Gravel stands uaorivaled 
for road surfaces, but it is not available in many localities. 
Broken stone, however, is obtainable oftentimes where gravel 
cannot be got, and answers the purpose very well. 

We have seen a road laid through a swamp made with a 
bed of rough logs, well sunk down, and covered with a mix - 
ture of blue clay and broken stone, which was excellent in 
all respects, having almost as good and permanent a surface 
as macadam. 

It is usual to work country roads early in the summer, to 
repair the defects caused by spring upheavals. This done, 
they are generally left till the ensuing season, when the 
same operation is repeated. But a little labor late in the fall 
would pay well on most roads. This labor should be ex- 
pended in securing proper drainage. Al! sluices should be 
opened if stopped, the roads raised where the summer wear 
and tear have depressed them,and their surfaces made smooth , 
so that the water may run off with the utmost facility 
Neglect in these particulars is always dearly paid for in the 
miring of teams and wagons, and in wear and tear of both 
animals and vehicles. 

———___ ~ o» oe 
THE MOTIVE POWER OF EXPANDING GASES. 


The power of expanding gases to perform work has only 
been successfully applied in the use of steam or water-gas, 
and atmospheric air. In the use of these gases they are al- 
lowed to escape after having expended a portion of their heat 
in the performance of work, and escaping to carry with them 
a portion of the heat imparted tothem. In condensing steam 
engines, a portion of this heat is recovered and sent back to 
the boiler in the feed water, but a considerable loss is never- 
theless experienced. 

The general belief has been that fluids capable of being 
changed into gases by the action of heat, are more applicable 
to motive purposes than permanent gases. And we have yet 
to be convinced that this belief is not scientifically correct. 
It is true that the heat expended in converting water into 
steam at 212° is, and cannot be otherwise than lost in work 
ing steam under ordinary atmospheric pressure, in non-con- 
densing engines; but this loss is so far compensated for by the 
conveniences attending its use, as contrasted with that of 
permanent gases, that it still maintains, and seems likely to 
maintain its supremacy. 

Notwithstanding this, numerous attempts have been made 
and are still making by able engineers, to substitute perma- 
nent gases for steam in the working of engines. For the 
most part, air is the material employed, and it is with this 
material that the greatest success has been acheived. It has 
been used both separately and in combination with steam 
In the latter method, no very remarkable and permanent 
success has been reached, though some attempts in this direc- 
tion have seemed to promise something. 

With air used singly, there are now several engines, popu- 
larly known as “Caloric engines,” which are efficient, safe, 
and economical within certain limits of power; bat all 
attempts to develop great power with a single motor have 
failed up to the present time. With this brief review of the 
past and present history of invention in this field, we may 
proceed to notice an attempt recently made by Mr. A, W 
Bickerton, F. C. 8. associate of the Royal School of Mines, 
who, in a paper presented to the British Association recently, 
gave an account of his invention. 

Without admitting that the claims for economy made by 
him are probable or even possible, we think the statement 
made in his paper will interest our readers, and, therefore, will 
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close this article with an abstract from it, which gives the 
principal features of his invention. 

Crade nitrogen gas is heated in a serpentine system of 
tubes until the pressure is double that of the air. It is then 
admitted into a cylinder in which it presses forward a piston, 
and is allowed to expand. Next it passes into an apparatus 
where it is cooled, and consequently diminished to half its 
bulk. The cooling is effected in a new arrangement, which 
is so constructed that the whole of the heat above that of the 
external air is transferred to an equivalent volume of air 
passing in an opposite direction. This heated air is then used 
as a blast for the fire, 1, going to the hearth of the turnace 
through a tweer, and ,4; mixing with the products of com- 
bustion immediately above the fire,so as to complete any 
imperfect combustion, and also to modify the temperature of 
the whole mass, so that it may not be likely to injure the 
iron of the gas tubes, and the remaining ;4, being introduced 
into the system ata point further on. The construction of 
the system of tubes is such that, by the time the products of 
combustion reach the open air, they shail have parted with 
nearly all their heat, and transferred it to the nitrogen con- 
tained in the tubes,and hence a chimney draft cannot be 
used, and the blast has to be produced by a blowing engine. 
The nitrogen, after having been cooled to half the volume it 
occapied in the cylinder, is then compressed and forced into 
the system of tubes at the point furthest from the fire. If 
this forcing the gas back again into the system of heating 
tubes appears absurd, it must be remembered that the gas 
while leaving the heating tubes occupies twice the space it 
does when being forced back, hence it fills a cylinder of twice 
the area, and the force that may not be disposed of is equal 
to half the pressure exerted in the larger cylinder. But the 
other half of the power is not lost, it is simply conveyed back 
to the heating tube, and is used again. The losses that arise 
are those incidental to all engines, such as radiation, conduc- 
tion, the enormous loss of heat that usually goes up the 
chimney, together with the still greater loss that is constant- 
ly being <arried away by the condensed water is avoided—an 
amount in itself six times as great as that converted into 
work in the steam engine. The inventor expects his new 
heat engine to convert 60 percent of the heat of combustion 
into work, a duty that is fully 500 per cent above that of well- 
constructed steam engines. 

SS oe oe 
TIME AND DISTANCE, 


At the very bottom of all exact science lies a just concep- 
tion of time and distance. It may be said that no such thing 
as an exact science could possibly exist without the ability to 
accurately measure these relations. In the science of me- 
chanics and its application to practical work, in the shop, and 
manufactory, they are both fundamental in importance. The 
terms, speed, velocity, rate, etc., all express the relations of 
time and distance,and the measure of power to perform 
work is a definite numbex of foot-pounds raised per minute. 

The unit of work is one pound raised one foot without re- 
gard to the time employed in the elevation. The term work, 
then, does not include the idea of definite time, while the 
term power does. 

This distinction is of primary importance to the correct 
conception of the laws of applied mechanics. Work is the 
overcoming of any resistance, whether the time occupied in 





molecular constitution of masses is obtained in great part 
through the application of these relations. The definite 
weights in which chemical combination takes place is only 
an, expression of definite bulks, or volumes, established by 
measure. 

These relations are types of that in which all human 
knowledge consists. We perceive nothing and conceive 
nothing but relations, and the combination of relations of 
which the mind takes cognizance are to it the embodiment 
of all external things. The idea of relation, however, in- 
involves the existence of something to be related, and thus 
the idea of material existence is inferred ; but as we cannot 
go beyond relations in mental operations, the existence of 
matter can never be made the subject of actual demon- 
stration. 

The existence of force is also inferred from change in the 
relation of distance, and is perhaps as just an inference as 
that of matter, though in our opinion not so essential to 
thought. Neither foree nor matter can be estimated as en- 
tire entities, we can only conceive of them through relations 
of mass and movement, which are, as we have seen, only 
measured by the relations of time and distance. 

In considering the ideas of matter and force we stand on 
the very border line which circumscribes thought, but even 
here, the moment we attempt to relinquish our ideas of time 
and distance we become lost in a maze from which we may 
return, but through which we find no pathway for the hu- 
man intellect to transverse. 
~ eo 


RESIGNATION OF COMMISSIONER FISHER. 








The following letter will explain itself : 

Unirep States PATENT OFFICE, t 

Wasutneton, D. C., Nov. 8, 1870. 

Sr :—I ask permission to renew the tender of my resigna- 
tion of the office of Commissioner of Patents, made Octoper 
24, and temporarily withdrawn at your suggestion. If there 
be no reason to the contrary I suggest that the resignation be 
accepted, to take effect at the close of Thursday, ovember 
10th, inst. I have the honor to be, very respectfully, your 
obedient servant. SAMUEL 8. FISHER. 
To his Excellency, U. 8. Grant, President United States. 
Colonel Fisher has been an able, industrious, and con- 
scientious public servant. The labors and reforms which he 
has introduced will be felt to advantage in the future admin- 
istration of the Patent Office. 
At the time of our going to press no appointment hed been 
made to fill the vacancy. The names of Samuel A. Dun- 
can, Assistant Commissioner of Patents, William Bakewell, 
patent lawyer, Pittsburgh, Judge Allison, Registrar of the 
Treasury, T. C. Theaker, Ex-Commissioner of Patents and 
patentee, Horace Greeley, President of the American Insti- 
tute, Clinton Rosevelt, scientist and inventor of the pana- 
techner, J. K. Fisher, steam carriages for common roads, 
Gideon Welles, Ex-Secretary of the Navy, Jonathan Dennis, 
Quaker and solicitor, E. P. Weston, the great pedestrian, and 
other well-known names have been mentioned ; and that the 
interests of female inventors may not escape recognition we 
suggest the name of Elizabeth Cady Stanton. 


2 e—__—_ 
ATTEMPT TO ABOLISH THE PATENT OFFICE. 


A correspondent of the Tribune telegraphs from Washing- 


its accowplishment be Iong or short. Mechanical power is | ton that “a bill will be presented to and pressed on Congress 


that which can perform work or overcome resistance in defin- 


for the abolition of the Patent Office Bureau. This office has, 


ite time, whether the power be strength of men or horses,| it is alleged, become too complicated to be beneficial and 


the fall of water, or the expansion of steam. 


must either be abolished or have its jurisdiction materially 


When we attempt, however, to conceive of time and distance | changed.” 


we can set no limit to either; they expand to an illimitable 


A correspondent who has noticed this paragraph inquires 


extent. We are obliged to conceive of time only as the rela-| “Whether if Congress should abolish the Patent Office it 
tion of the succession of events, and of distance as the relation | would cancel all unexpired patents.” 


of position. In the measurement of time, we adopt as the 


We answer No. If the Patent Officeshould be abolished 


unit the interval between two evente which succeed each | now cr hereafter it could not affect patents issued before the 


other at uniform intervals. 


The oscillations of pendulums | act of abolishment went into effect. 


At present there is no 


of uniform length, in the same position upon the surface of | likelihood that any such act can be got through. 


the earth are found by experiment, and may be mathematical- 
ly demonstrated, to succeed each other with perfect uniform- 
ity of interval. The rotations of the earth upon its axis also 


or om oe 
A Successful Inventor. 
Freeman Talbot, gf Rockfield, Minn., writes: “I should 


practically succeed each other at uniform intervals. Thus | have acknowledged the receipt of my patent before this 


we have both an artificial and a natural standard of time. 


were it not that I have been away from home for tbe last 


From natural standards of distance may be derived artifi-| two weeks. During that time I have made more than three 


cial ones, and standards of time—as the length ofa pendu- 
lum oscillating seconds—may be made to correct standards 
of distance or length. From these two standards may be 
derived all other measures whatever they may be. 

Few have anything like an appreciation of the vast im- 
portance of accurate measurement in the natural sciences. 
But such measurements are all based on time and distance. 
All weights are primarily derived from measurements of dis- 
tance, and it follows that all estimation of magnitude, den 
sity, hardness, or:.1y other physical property measured by 
pressure or weight inay be referred back to measurement of 
distance, 

It is therefore in and through the consideration of these 
relations that we gage all our sensations of external things. 
For size, intensity of color, and light, form, weight, and 
temperature, all are estimated, and conceived only through 
some application of these relations. Deprive the mind of any 
means whereby it may estimate or imagine the distance of 
a bedy from the eye, and it can form no conception of magni- 
tude, and it is only by comparison of relative distances of 
parts from each other that it can conceive form. It is true 
that form also ‘depends upon direction of outline, but 
direction is not apparent without extent or distance, and 
hence this consideration does not invalidate the foregoing 


proposition. 


times what the patent cost me, and the future looks bright. 
“I do not propose to take out more than forty patents more, 
and would here remind the eager aspirants for my patronage 
that the able, reliable, long-established, and world-renowned 
firm of Muun & Co.,37 Park Row, N. Y., are quite capable of 
doing all my business with the Patent Office to my entire 
satisfaction ; and I am, from a sense of duty to my family and 
of gratitude to you, obliged to refuse the kind offers of thosg 
individuals and companies that have already offered their 
services.” 





0 eo 
A Veteran Inventor, 
I. 8. Clough, of this city, and who by the way is a true 
philosopher, writes to us as follows : “ Promptness in business 
is one of the most prosperous traits for businessmen. I 
have to thank you again for your successful manner of appli- 
cation fora patent, you having taken out several for me since 
1849—the last one on a complete ash-sifter, which I applied 
to you to procure for me on the 5th of October, and on the 
13th I received official notice that the patent was allowed. 
This speaks well for the way the cases are managed at the 
Patent Office, where they always are much assisted if a fin- 
ished model in all its parts, showing the benefit of the im- 
provement, is sent with each application. This, with your 
manner of explaining the same, so.truly written out and 





Even our knowledge—in so faraswe have any—of the 


illustrated, makes all satisfactory and easily understood.” 






CoLumB0s, Ga., Oct. 17, 1870. 
Southwestern Georgia—Savannah—Atlantic and Gulf Rail- 
road—Orange Kever—Macon—Columbus—Cotton Factories 
and Water Power—Railroads. 

Southwestern Georgia, of which Columbus is the northern 
angle, is the great peculior cotton region of the State. The 
soil is mostly underlaid with rotten limestone. Just here 
commences the granite range. The land is fertile, but the 
people are poor, for they depend almost entirely on cotton as 
a crop, merely entertaining ‘the foolish idea that corn will 
not grow on their lands. Albany is the center of this section 
and has its outlet through the Atlantic and Gulf Railroad to 
Savannah. This railroad traverses for the greater part of its 
length vast tracts of pine barrens, whence the markets of 
Savannah and the world are supplied with lumber. They 
claim to average about three million feet per month. It con- 
nects southward with Florida, whence, I am informed, quan- 
tities of canned pineapples are brought. It seems that this 
fruit is brought to Cedar Keys, there put up, and thence sent 
to Savannah by rail. In the hight of the season as much as 
two car loads a day are shipped. The saving of sugar by be- 
ing enabled to use riper fruit is said to be very great. An- 
other article of commerce sent over this road to Savannah 
and thence to Europe, is black (or sea island) cotton seed for 
oil making. Of this500 tuns were sept in six months of 1870. 
This railroad also connects, via the Macon and Brunswick 
Railroad, with the to be great city of Brunswick. For fifteen or 
twenty years the fine harbor has remained almost unimproved 
except by occasional efforts to bring it into notice. Now it 
has passed into the hands of Northern capitalists, and if they 
do not make it in reality what it has been so long in name— 
a city—it will not be through lack of enterprise and good lo- 
cation. It is already rapidly improving. ‘The M. and B, R.R. 
has just been finished, and another to Albany and Eufaula is 
building. The idea is theuce to connect westward and make 
Brunswick the great cotton-shipping port. 

The orange fever has raged for some years in Florida with 
great violence. When put on paper that a tree yields so 
many oranges, and that there are so many trees to an acre, 
and each orange worth so much, an immense profit is made 
out. Itis also represented to be a very easy way of making a 
living. But it must be remembered that it takes years for an 
orange grove to grow and bear well, and good orange lands 
near transportation are already taken up, and sell very high, 
and when hauling comes in profit goes out. As Col. Haines, 
of the A. and G. R.R., says, “I want the line of my road, and 
Florida too, settled up by Northern people, but they must not 
expect to find any place here that they can live without work.” 

Savannah is a very active place, and has this year largely 
increased its cotton shipment. The town hasa sandy soil 
and is almost a perfect level. It is supplied with water by 
pumping to the top of a reservoir tower, from which the 
water is distributed to the city. The pressure is not very 
great, but answers amply for the hight of the houses there. 
A great point of interest in the city is the Cemetery of Bona- 
venture. It is a rather private affair, but well worth a visit. 
The evergreen oaks hung with the somber gray moss have a 
melancholy look, almost an appropriate one. Savannah has 
no manufactures, if we except some steam and rice mills. 
Money is worth too much totrade in and to advance it on cot- 
ton for manufacturing. ; 

Macon, the great interior cotton mart of the State, is simi- 

larly situated, though there was a small cotton factory run by 
steam, which I was informed had a rather sickly existence— 
more from bad management than any real permanent cause. 
This place is at present the great manufacturing town of 
Georgia, and is likely to be still greater. It is located on the 
Chattahooche river, which, three miles above, commences a 
series of falls that end near the middle of the town. From 
thence the river is navigable all the year to the Gulf. The 
hight of this fall is about 165 feet. On this line there are 
three factories and one large flour mill. The upper factory, 
called the Columbus Manufactaring Co., R. H. Chilton, Pres- 
ident, owns land up and down the river for a mile, and has a 
fell of 42} feet, with water and sites sufficient to run 600,000 
spindles. The factory now contains only 4,000 spindles and 
96 looms. The pickers and cards are English, the rest Amer- 
ican machinery. 
Next below and in the limits of the town is the Muscogee 
Factory, running 4,000 spindles and 60 looms. The building 
is not full. The looms and spindles are American, the cards 
English. 

The other mill is the Eagle and Phoenix, and is the largest 
in the South, having lately been enlarged. Asit has a wide. 
spread reputation not only for the character of its goods, and 
its good management, but also from its using in so great 
measure English machinery, I will notice it more fully. The 
power used isin each mill or building—iwo double Leffel 
turbines, 56 inches in diameter. Other wheels in each drive 
the pickers, and one stands ready to drive a fire pump. 
Another 40-inch wheel drives the workshop machinery. 
Hight of fall is 14 feet. The two mill houses are 220 x 57, and 
five stories high. The picker room is 80 x40, and three 
stories high. The finishing room is 120 x 40 feet. The dye- 
house is 120 x 40 ; and the machine shop 54 x 50. The office 
and ware-room building is 124 x 40, and two stories high. 

They run 18,000 cotton spindles and 2,000 woolen spindles, 
All the woolen and about two thirds the cotton spindles are 
American. Of the looms, 8 run on cotton blankets, and 60 on 
woolen goods ; 186 are American, and 350 are English. Of 
the American looms they have nearly every make, and en- 
deavor to use every new improvement that promises to be 
enone An experienced Glasgow dyer does their work in 

e. 





I asked as to the value of the English machinery compared 











with i desl Phe giaiedl ouptdbilinten, Mr. Young, 
was decidedly in favor of the English. Hethought the looms 
did far more work, could be run at higher speed, and the 
spindles would do justas much. He did not believe in the 
ring-traveler, but would stick to the old English throstle, I 
asked the foreman of the spinning rooms his opinion. He 
said the American ring-traveler would do nearly or quite 
one fifth more than the throstle, but for high numbers of 
yarns the throstle did best. 

Mr. Young gave me a history of his experience in cotton 
manufacturing in Georgia. He said years ago while he was 
keeping a country store,a man came along with a wagon- 
toad of spun yards and wanted tosellitto him. “Why,I 
told him, the country people wouldn’t buy his factory-made 
thread—every woman in the country had a spinning wheel. 
He insisted on leaving it with me, and said if I did not sell it 
he would take it back. Three months after he came along, 
and I had not only sold all but needed more. That was 
about the first factory-epun yarn sold in Georgia.” Previous 
to the war there were thirty-three co:ton and woolen factories 
in the State ; now there are twenty-five—some not rebuilt. 

In the loom rooms, I was told, they could get 50 yards per 
day from the English loom, and about, 40 from the Ameri- 
can. The American spindle, running on ordinary yarns, made 
from 5 to 5}, the English 4 to 4 ounces of yarn per spindle 
per day. 

This factory uses a little over 3,000 bales of cotton a year 
and nearly 200,000 pounds of wool. The wool is almost en- 
tirely drawn from So. W. Georgia. Their cotton blankets 

are a specialty and peculiar to them in this country; they 
get their idea from France. The factory was erected by 
Capt. U. J. McAllister, who has made many improvements in 
machinery, and, as he told me, always got them patented 
through the Scientific American Patent Agency. 

These mills are an example of what the people of the 
South can do if they choose. They have a capital all paid in 
of $1,250,000, of which only $125,000 is from the North. 
Mill No. 1 paid a dividend of 18 per cent in 1868; in 1869, 
mill No, 2 was commenced, and has but lately been finished 
and filled with machinery. Two mills located here ‘were 
burned during the war. The Company own other fine water 
powers, and with the same enterprise may treble their 
capacity. 

Columbus is destined to be the great manufacturing 
place of the South. There is no such water power else- 
where, and nowhere else such ease of transportation. Then, 
too, it isin the midst of a fine cotton-growing region, and 
shipped last year over 75,000 bales of cotton. I asked the 
cost of manufacturing here compared with the North, but 
did not get a satisfactory answer. It was evident they did 
not desire to tell. Yet there is at least the difference in the 
price of cotton, and the difference of transportation and 
cheaper labor. In a pamphlet issued by General Chilton, he 
claims that it costs $22 more to manufacture 500 pounds of 
cotton in Massachusetts than at Columbus—all charges and 
freights included. Labor is abundant, there being hundreds 
of poor whites anxious to get such work. General Chilton 
told me he had to turn them off daily. 

There are three more cotton factories in the adjoining 
county of Upson, running about 7,000 spindles in all. In 
Columbus there are two large founderies and machine shops, 
and one agricultural implement manufaciory ; also near by, 
is,Ennis’ Novelty Wood Works, for spokes, hubs,etc., and pat- 
ent wheelbarrows. 

A railroad in Alabama will soon connect the town with the 
Alabama coal fields, and another southwards to Bainbridge, 
will give rapid and better commanication to Savannah via. 
A. & G. R. BR. 

Coal is now brought from Tennessee. The town is sup- 
plied with gas made from wood. It has no water works, but 
John E. Birkenbine, of Philadelphia, was there to examine 
localities, and report on the possibility of erecting suitable 
works. It is one of the needs of the place, especially as it 
will have a large manufacturing population, and should be 
well supplied with water. Good water can readily be had 
from the hill north of the town. H. E. C. 

a 
Nerve Telegraphs. 

Within the flesh or muscular part of the body are two dis- 
tinct sets of nerves, namely, the motor and the sensory nerves. 
By the sensory nerves the brain receives intelligence of all 
outward actions, and the mind becomes conscious of external 
things, such as light, scent, sound, taste, and touch, of pain 
or pleasure. The motor nerves, on the other hand, convey 
the intelligence or will of the mind from the brain to the 
outward world, by directing the muscular motion. If the 
brain desires the hand to strike the strings of a harp, it does 
so by the motor nerves ; but the sound which ‘s returned is 
conveyed to the brain by the sensory nerves. Intelligence 
from the brain to any part-of the body, and conversely, is 
conveyed by the nerves at a velocity of 112 feet per second; 
that is, at a speed of one mile in 47 seconds. Quick as this 
may appear, the time between a wound given and the pain 
felt is appreciated. By what means the mind or will acts 
over the nerves we are unable to say. Persons who have 
what is figurately termed “an iron will” can endure pain 
with almost stoic indifference. Neither tears nor laughter 
seem to move them. Others there are who have so little 
command over their nerves that trivial things affect them 
greatly. To train the mind to exercise its will over the ner- 
vous system is highly beneficial—S. Pizsse. 


— 


Fire-Arms in Turkey. 
The Levant Herald says the Porte has decided upon con- 
verting a large number of the Springfield and Enfield rifles 
into Remingtons, and several thousand breech-pieces on this 








latter system, hewe. hous, purchased in, Vienna. As soon as 
the conversion has been effected the new arms will be served 
out to portions of various regiments with a view to test their 


practical value on a large scale. The military and naval 
preparations are being pushed on at Tophaneh, Zeitoun- 
bournou, and in the arsenal, in all three of which large num- 
bers of hands are working extra time. In addition to the 
arms and munitions which are being rapidly manufactured 
in these establishments, a considerable contract for cannon on 
Krupp’s system has been given toa house in Vienna, whence 
several batteries of mitrailleuses have also been ordered, in 
addition to those already purchased in Belgium and America. 


RAZING BAND SAWS. 


A correspondent of the English Mechanic, gives the follow- 
ing directions for brazing band saws: 1. Make a splice with 
a file on flat way of saw, the length of two teeth. 2. Get a 








piece of flat iron, and bend it into the same shape as in the 
diagram, and with some small binding wire bind the saw 
perfectly straight and firm to the flat iron, so that the splice 
may come directly over the curve. 8. Wet the splice with 
clean water and rub on some powdered borax. 4. Make 
a stiff paste with spelter and borax mixed with water. Take 
a piece the size of a small nut and lay on topof splice. Put 
the splice between two pieces of charcoal and with a blow- 
pipe direct a steady flame from a gasjet on the paste. 
—_—_—__ o oe —___—_- 


TAX OF TRANSPORTATION.—The country that exports the 
commodity of smallest bulk, is almost wholly freed from the 
exhausting tax of transportation. At Havre—ships being 
little needed for the outward voyage, while ships abound— 
the outward freights must be always very low. France, in 
1856, exported silks and cloths, clothing, paper, and articles 
of furniture, to the extent of $300,000,000 ; and yet the total 
weight was short of fifty thousand tuns—requiring for its 
transport but forty ships of moderate size, and the services of 
perhaps two thousand persons.—Carey. 


TRADE-MARKS AND DezsigNs.—Some of our prominent 
manufacturers have just discovered the existence of the new 
law, which authorizes foreigners to patent their trade-marks 
and designs, and find that it will seriously cripple their right to 
continue the practice of copying designs of foreign carpets, 
delaines, and other stuff goods. We are assured that a pow- 
erful effort will be made at the next session of Congress to- 
repeal this law ; therefore it behooves those who wish to 
protect their designs to do so at once. If the law should be 
repealed it cannot affect existing design and trade-mark pat- 
ents. 





ee 
EXTENSIVE SALT DEPOsIT NEAR BERLIN.—The boring at 
Sperenberg, near the city of Berlin, about twenty-five miles 
to the south, had reached, on the first of June last, a depth 
of 8,090 feet, and for 2,810 feet is through a bed of rock salt. 
How much deeper the deposit is remains to be tested by fur- 
ther boring. The deposit appears to be quite as rich as the 


famous Stassfurt mines, 
oe Se oC - 


Tu® only shot tower in New England is, it is said, at New- 
port. This tower is 150 feet high. The lead is melted at 
the top of the tower and fails throagh sieves, cooling in 
drops of different sizes as it falls, which are caught by sieves 
of different sizes, and thus sorted for use. 


THERE are now ten establishments in Missouri engaged in 
making pig iron, with a capacity of making 800 tuns of iron 
per day. Four of these establishments are situated in South 
St. Lovis, three near the line of the South Pacific Railroad, 
and the remainder on the line of the Iron Mountain Railroad. 


QUERIES. 


[We present herewith a series of inquiries embracing a variety of topics 
of greater or less general interest, The questions are simple, it is true, 
but we prefer to elicit practical answers from our readers, and hope to be 
able to make this column of inquiries and answers a popular and useful 
feature of the paper.) 

1.—Inon Castines.—I have a difficulty to get my iron cast- 
ings solid on the side which is uppermost in casting ; would some brother 
molder give me a little advice as to the cause and remedy ,and oblige? 
—A Young Molder. 

2.—BLACK JAPAN.—Can you inform me how the pitch is 
prepared that is used in making black japan, and also how the japan ts 
made, so that when put on acoach panel and varnished it does not turn 
green ?—H. W. R. 

3.—WatTER CoLoRs.—Will some reader inform me how 
the liquid water colors in bottles are made ; also how the moist water col- 
ors in pans are made ?—W.C. C. 


4.—POWER OF ENGINE.—Would any reader let me know, 
through the medium of your journal, the pressure necessary to drive a 
fourteen horse-power high-pressure engine to work at its nominal power 
and how many revolutions per minute should it go ?—J. B. 

5.—LacKERS.— Will some obliging reader who is acquaint- 
ed with lackering give me the recipes for making a good gold lacker, a 
good green lacker for bronzing, and a pale, colorless lacker ?—Indicator. 


6.—SILVERING CHEAP LooKkiIne LOOKING-GLASSES,—Can 
any of your readers tell me the way to silver cheap looking-glasses? also 
the materials required, and method of using? Having some pieces of 
giass that I want silvered for a particular purpose I should like to try and 
do it myself.—A. M. 

7.—CHEMICAL AND Brewrnc.—The water I use for bftew- 
ing contains a large quantity of iron. How can I get rid of this iron in the 
water? It prevents the beer getting bright. Would a filter of anima) 
charcoal, vegetable charcoal, and gypsum do? I want some sort of filter 
which willex act the iron without damaging the water in other respects. 
—Brewer, 








8,—Ruwovme Pam AND Pon -—tlew.¢ can I remove oil 
paint and tar from oil-cloths, tarpaulins, and other fabrics, so as to obtain 
the body cloth intact ? Can some kind reader oblige ?—Old Tar. 


9.—Tue Brep anp Tae Bat.-—Will any of your readers 
inform me of the mechanical principles involved in the flight of the bird 
and the bat, and also wherein the difference between the two modes con- 
sists, or refer me to any work in which I might find such information,—- 
T. R. 
10.—Wurrte Lrent.—I am greatly in need of an artificial 
white light, one by which I can distinguish shades of color ; not required to 
be intense but regular, and moderate in cost first and second. Is there any 
plan of taking the yellow out of gas or any other artificial light? I have 
tried tinted glasses for correction, but they do not answer.—J. O. R. 
11.—ConTRACTION AND Expansion OF Metats.—lf iron 
be heated and plunged into cold water it becomes hard and contracts, but 
if copper be heated and plunged into cold water it becomes soft. How is 
this accounted for? It seems a contradiction of the genera! law, vis., that 
all bodies expand by heat and contract by cold.—A, C. 8. 
12.—SoLpERING Brass TuBES.—Will some reader tell me 
how to join thin brass tubes without the application of heat )—W. H. D, 


138.—Dry Coiors.—I should feel obliged if some of your 
subscribers will inform me how to make dry colors, such as greens and 
blues, etc., or name a work which will give the information ; also the best 
work on varnish making.—H. J. D. 

14—A Corron SPINNER’s DirriouLTy.—Would any of 
yonr readers in the cotton district help a brother spinner out of a difi- 
culty? Ihave to work a double beater scatcher, and the cotton will stick 
to the last beater blades, and when it gete on to one side takes all the draft 
from the other, and so causes one part to choks apd make « bad lap. I 
know there are plenty of books giving instructions as to calculations, but 
every one who is in the trade knows that to be a very small part of cotton 
spinning .—Workman. 

15.—Dry PLATE PROCESS. _will some photographic read- 

er furnish me with the formula and manipulation of one of the best dry 
plate processes for a novice in the art to commence with ?—-A Wouldteo 
Photographer. 

16.—ENGINEERING EsTABLISHMENTS,—Will some sub- 
ecriber please state what engineering works employ the largest number of 
hands, and state the number of hands employed by several of the largest 
works in the world ?—Drafteman. 


Auswers to Correspondents. 


ORRESPONDENTS who be eapeg yo reomes answer to their letters must, in 
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W. R. J. answers the inquiry of I. Ds in re ard to coloring 
butter, and preserving eggs. Ho recommends ‘for coloring butter the 
juice of fresh carrots, or annotta, but gives no definite directions for the 
use of these materials, He says eggs may be kept by packing them in 
salt or bran point downward. He further says W. H. L. can get rid of 
red ants by sprinkling sugar on @ coarse or very porous sponge. The 
ants will enter the cavities of the sponge to get the sugar, and being thus 
trapped they may »e killed by immersing the sponge in hot water. The 
sponge may be used repeatedly in this way till the pests are removed 
The more sponges used the more rapid will the extermination proceed 
M. W., of Passaic, N. J., also recommends this plan. 


Dr. T. A. H., of IL, says red ants will not frequent a place 
where heavy coal oil has been smeared, A ring of this substance placed 
around a sugar barre! will, he says, protect the contents from the aata. 
Will he tell us whether the odor wa not imprejrnate the sugar? He also 

ds the method for keeping eggs given by W.K, J., of Mlinois» 


but adds that it is important to keep them where|the ,temperature does 
not rise above 50° nor fall lower than 82°. 


R. L. C., of W. Va.—Birdlime may be made by boiling 
linseed oil over a slow fire till itis very thick and glutinous. Its adhesive- 
ness may be proved by trial with the fingers. You will need to use mach 
care not to burn it, and the vesse! employed should not be more than one 
third full of oll. When sufficiently bolled pour it out into cold water. It 
is considered best to make it thicker than is actually necessary for use, 
and to bring it back to the proper consistency by mixing it with pine 
tar. 

A. D. G., of Mass.—The theory in regard to the effect'on health 
of the evaporation of water on heaters and stoves, is that the capacity 
of air to hold moisture is increased by heat,and that if not supplied in 
the manney alluded to it will seize moistare from the mucus membranes 
of the nose, throat, and lungs, irritating them, and rendering them un- 
healthy and susceptible to effect of atmospheric changes. 

E. B., of Ill,, says red ants may be exterminated by using a 
solution of one tablespoonful of tartar emetic ina pint of water. This 
placed where the ants can get it will, he says, prevent all farther annoy- 
ance from them. Tartar emetic is, however, a deadly polson, and should, 
if used at all, be used with extreme caution. 

G. R., of Mo.—The dark color of the steam escaping from the 
safety-valve of the boiler of which you speak, was(probably due to the 
violent priming of the boiler. It is obviously impossible to give an 
intelligent opinion as to the primary cause of the explosion, without a 
personal inspection of the boiler, and full knowledge of the attendant 
eircumstances. 

E. G. P., of Mass., replies to R. L., of La.,that he finds no bet- 
ter recipe for welding steel, than extensive careful practice. With that 
and a clean slow fire, and a liberal amount of borax, he finds no difficulty 
in welding steel to steel though it be hard and “ rich in carbon.” 

W. H. A., of Tenn.—To join together pieces of tortoise shell, 
dress down the edges to a nice, true bevel, then lap them together and 
press them between hot iron plates. In practics! working, tongs with 
long flat jaws are used for this purpose. 

H. F., of Conn.—Rules for calculating diameters of speed 
pulleys are given in Fairbairn’s ‘“ Mechanism and Machinery of Trans- 
mission,” published by Henry Carey Baird, 406 Walnut Strect, Phila - 
delphia. i. 

8. P., of N. Y.—After oil cloth has been well washed and is 
quite dry from water, it should be brushed over with beeswax, very 
slightly moistened with turpentine, then we)i polished with a polishing 
brush. Don’t use soap and water—soap dissolves the oil. 

J. A. C., ot Md.—In our opinion borax and sal ammoniac con- 
stitute as good a flux in welding steel as any of the vended receipts. 

J. H. E., of lowa.—Our files contain all the jnformation you 
seck on the subject of stained glass. We do not wish to repeat what we 
have said on this subject at present. 

N. L., of N. ¥.—No valuable information is conveyed in your 
article upon astronomy, therefore we cannot publish it. 

W. M. W.., of Ohio, wishes to know if cast iron can be hard- 
ened so an to retain its hardness after he ti 

















D. D. ¥., of 1.—Copal varnish of the finest quality ‘tayo 
used on polished steel. It wilt not attack the metal. 

W. EH., of Ct.—We have not published recently any article 
of the kind to which you refer 








Anuventions Examined at the Patent Off_ice.---lnventors can have a 
careful search made at the Patent Office into the novelty of their inven- 
tions, and receive a report in writing asto the probable success of the 
application. Send sketch and description by mail, inclosing fee of $5 
Address MUNN & CO. 8 Park Kow New York 

©Caveats are desirable it an inventor is not fully prepared to apply for a 
patent. A Caveat affords protection for one year against the issue o1 a 
patent to another for the same invention. Patent Office fee on filing a 
Caveat, $10. Agency charge for preparing and filing the documents from 
$10 to $12. Address MUNN & CO., 37 Park Row, New York. 





New Patent Law of 1870. 
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OR Twenty-five years, Munn & Co. have occupied the leading 
position of Solicitors of American andEuropean Patents. 
) During this long experience they have examined not less than 
Fifty Thousand Inventions, and have prosecuted upwards of THIRTY 
Tuovsasp APPLICATIONS FoR PaTENTS. In addition to this they 
ed have made, at the Patent Office, Twenty-Five Thousand Special 
°*—— Examinations into the novelty of various Inventions. 
2 The important advantage of Munn & Co.’s American and Eu- 
ropean Patent Agency is that the practice has been tenfold 
ereater than that of any other agency in existence, with the additional advan- 
tages cf having the cid of the highest professional skill in every department’ 
and a Branch Office at Washington, that watches and superviscs cases when 
peceseary, as they pass thropgh Ofici-] Tzam'nstion. * 


MUNN & CO., 
Ask Special Attention to their System of doing 
Business, 






Consultation and Opinions Free. 


Inventors who desire to consult with Mus» & Co. are invited to call at 
their office 87 Pan« Row, or to send asketch and description of the invention, 
which will be examined and an opinion given or sent by mail without charge. 


A SPECIAL EXAMINATION 
is made into the novelty of an invention by personal examination at the Pat- 
ent Office of all patented inventions bearing on the particular class. This 
scarch is made by examiners of long experience, for which afee of $5 is 
charged. A report is given jn writing. 

To avoid all possibi hension, Muxy & Co. advise generally, that 
inventors send models. But the Commissioner may at his discretion dispense 
with a model—this can be arranged beforehand. 

Muw~ & Co. take special care in preparation of drawings and specifications. 

If acase should for any canse be rejected itis investigated immediately, 
and the rejection if an improper one set aside. 


NO EXTRA CHARGE 


(js made to clients for this extra service. Munw & Co, have skillful experts 
in attendance to supervise cases and to press them forward when necessary. 


REJECTED CASES. 

Mouww & Co. give very special attention to the examination and proseeution 
of rejected eases Sled by inventors and other attorneys. In such cases a fee 
of $5 ts required for special examination and report ; and in case of probable 
success by further prosccution and the papers are found tolerably well pre- 
pared, Munn & Co. will take up the case and endeavor to get it through for 
& reasonable fee to be agreed upon tn advance of prosecution. 


CAVEATS 
Are desirable if an inventor is not fully prepared to apply for a Patent. A 
Caveat affords protection for one ycar against the issue of apatent to an- 
other for the samv invention. Caveat papers sheuld be carefully prepared. 
The Governmers fee on filing a Caveat is $10, and Muwn & Co.'s charge for 
preparing the necessary papers is usually from $10 to $12. 


REISSUES. 
A patent when discovered to be defective may be reissued by the surren- 
der of the original patent, and the filing of amended papers. This proceed- 
ing should be taken with great care. 


DESICNS, TRADE-MARKS, & COMPOSITIONS 
Can be patented foraterm of years, cleo new medicines or medical com- 
pounds, and useful mixtures of cll kinds. 

When the invention of ainedict P , OF & new article 
of manaofacture, or a new ith of the article must be fur- 
ished, neatly put up. There should also be forwarded a full statement of its 
ingredients, proportions, mode of preparation, uses, and merits. 

Camwapians and all other foreigners can now obtain patents upon the sams 
terms as citizens. 
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EUROPEAN PATENTS. 

Mun & Co, have solicited a larger number of European Patents than any 
otheragency. They have agents located at London, Paris, Brussels, Berlin, 
and other chief citics. A pamphlet containing a synopsis of the Foreign 
Patent Laws sent frec. 

Moww & Co. could refer, if y, to th as of patentees who have 
had the benefit of their advice cond assistence, to many of the principal 
business men In this and other cities, and to members of Congress and 
prominent citizens throughout the country. 

All communications are treated as confidential. 


Address 





‘MUNN & CO., 
No. 37 Park Row, 





Which we noticed and gave full-sized illustration of last week, proves one 
of the most taking inventions of the age. It is wonderfully ingenious, in- 
structive, and amusing to children of all ages, from 7 to 77 years, and will be 
sent, prepaid, by mail, on receipt of $1°96, by Colby Bros. & Co.,508 Broad- 
way, New York. 








Geo. P. Bowell & Co.'s 


40 Park Row, New York, Advertising Agents, is a model business house. 
They give more forthe money than any other house in the world.—[City 


Item, Philadelphia. 
Business and Personal. 


The Charge for Insertion under this head is One Dollar a Line. dy the Notices 
exceed Four Lines, One Dollar and a Half per Line will be chaaged. 




















The First Premium for the Best Tin-lined Lead Pipe was 
awarded by the late American Institute Fair to the Colwells, Shaw & Wil, 
lard M. F. G. Co., No, 213 Center st., New York. 

The paper that meets the eye of manufacturers throughout the 
United States—Boston Bulletin, $400 a year. Advertisements lic. line. 

Improved Foot Lathes. Many a reader of this paper has one 
of them. Catalogues free. N. H. Baldwin, Laconia, N. H. 


Foreman Machinist wanted. See advertisement. 


James Jenks, Detroit,Mich., is agent for the celebrated Lathes 
and Drills made at the Thomas Iron Works, Worcester, Mass. 

Steam Gages, cheap, accurate,& durable.—Dealers and Engine 
builders supplied at lower rates than by any other maker. Every Gage 
warranted for one year from date of purchase by user. Written warranty 
given. New Price List on application, R. H. Norris & Co., Paterson, N.J. 

It will be noticed that the Messrs. Smith,manufacturers of the 
American Organ, have their “say” in our advertising columns. 

Engineering, Manufacturing, & Building —Read “ The Tech- 
nologist,” the great Industrial Montbly, 40 pages, $2 a year, single copies 
20c.; back numbers supplied. Address Theo. R. Thieler, “ Technologist,” 
176 Broadway, New York. 

Write Thomas Iron Works, aneateing Mass., for Index Mill- 
ing Machines. 

Platinum Wire and Plate, of eit quality, imported and for 
sale by 8, 8. White, 769 Broadway, New York. 

Peck’s patent drop press. For circulars, address the sole man- 
ufacturers, Milo Peck & Co., New Haven, Ct. 

Millstone Dressing Diamond Machine—Simzle, effective, du- 
rable. For description of the above see Scientific American, Nov. 27th, 
1969. Also, Glazier’s Diamonds. John Dickinson, 64 Nassau st..N. Y. 

A Superintendent in the Mechinists’ Tool & Jobbing business 

will take a position in the U.8.0: Canada,on any work. Understands mak- 
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Onder this heading we shall publish weekly notes of some of the more prom- 
inent home and foreign patents. 





FLoaTine VELOcIPEDE.—Wederkinch & Starkweather, Boston, Mass.— 
This invention relates to anew floating velocipede which can be conven - 
iently operated and readily propelled, and consists in such a construction 
and combination of a frame, double floats, steering apparatus, and paddle 
wheel, that the rider straddles the paddle wheel in operating the crank 
axle of the same. 

Brick Press.—John R. Williams, Taunton, Mass.—This invention relates 
to anew machine for rapidly compressing brick after the same have been 
formed in another machine,and for thereby making them durable, hard 
and of equal size. The invention consists, chiefly,in the novel construc 
tion of press and carrier, both being arranged to operate automatically and 
with great rapidity, the carrier serving to feed the press,and also to remove 
the finished brick. 


Piston Packrne.—John Gates, Portland, Oregon.—The object of this in- 
vention isto provide an elastic and steam tight piston packing, which is 
composed of sectional rings, in such manner that the same may be spread 
apart by means of an inner spring. 

HorsEesHox.—John 8, Robertson, Wood End, Scotland.—The object ot 
this invention is to provide an appliance by means of which horses may, in 
a few minutes, be fitted for encountering ice and snow,and by means of 
which the feet will be protected, and it consists in a metallic plate attached 
to the ordinary horseshoe. 

LETTER AND Paper Fitze.—Frank W: Whitney, Brooklyn, N. Y.—This in- 
vention relates toa new and useful improvement ina file for preserving 
from damage,and in regular order, letters and other papers,including news- 
papers, pamphlets, periodicals,etc.,and it consists in a succession of springs 
(more or less in number) attached toa backing of suitable material, and 
either combined with a book cover or not as may desired. 


VENTILATOR.— William F. Ross, Davenport, lowa.—This invention has for 
its object to furnish an improved means for ventilating rooms, cars, mines, 
and other inclosed spaces, with warm or cold fresh air, as may be required, 
free from dust and other impurities. 

Straw CuTrser.—E. A. Cralle, Jr., Brickland, Va.—This invention has for 
its object to furnish an improved straw cutter,simple in construction,strong, 
durable, and effective in operation, doing its work with great ease to the 
operator. 

DITCHING AND GRADING MacHIne.—H. A, Winter, Windsor, This in 
vention has for its object to furnishan improved hi for 
ditches, and for grading roads and other places, which shall be simple in 
construction, inexpensive in manufacture, and effective in operation. 

Tors FoR Gas AND WATER Srop-cock Boxrs.—W. W. Pullis, St. Louis 
Mo.—This invention has for its object to improve the construction of the 
tops of gas and water-pipe boxes so as to make them more convenient in 
use, and which will prevent the possibility of the covers of said boxes be- 
ing lost or carried off. 

BENDING MacuIn8.—Joshua Fipps, New Albany, Ind.—Tnis invention re 
lates to improvements in machines for bending wood bars, such as plow 
handles, and the like, and consists in a combination of a forming block and 
clamping bar, attached to a suitable frame, and a bending spring and hold- 
ing apparatus. 

Sprines.—A. W. McKown, Honesdale, Pa.—This invention relates to im 








ing and ranning machinery for working iron or steel, hot or cold. R 
sible parties address, with particulars, A Mechanic, Boston, Mass. 
Lighting Gas in Streets, Factories, etc., with Bartlett’s Patent 
Torch saves great expense, all risks,etc. It is being adopted everywhere. 
Address J. W. Bartlett, 569 Broadway, New York. 

Self-testing Steam Gage. The only reliable Steam Gage. Send 
for circular. E. H. Ashcroft, Boston, Mass. 

Combined Boring and Mortising Machine—Bores and mortises 
at one operation. In constant use for several years, at our own works. 
Satisfaction guaranteed. Price $150. The Allen works, cor. Jay and Plym- 
outh sts., Brooklyn, N. Y. Send for circulars. 

Low Prices—No Risk—Full Guarantee.—For Price List of 


Genuine Waltham Watches, which can be sent by express to any part o1 
the country, write to Howard & Co., 78 Broadway, New York, stating 
you saw this in the Scientific American. 


Japanese Paper-ware Spittoons, Wash Basins, Bowls,Pails,Milk 
Pans, Slop Jars, Chamber Pails, Trays. Perfectly water-proof. Will not 
break or rust. Send for circulars. Jennings Brothers, 352 Pearl st.,.N.Y¥. 
Agents Wanted to sell the Star Bevel. It is destined to su- 
persede entirely the old style. R. Hallett & Co., West Meriden, Conn. 

Belting that is Belting —Always send for the Best Philadel- 
phia Oak-Tanned, to C. W. Arny, Manufacturer, 301 Cherry st., Phil’a. 


For Fruit-Can Tools, Presses, Dies for all Metals,apply to Mays 
& Bliss, 118, 120, and 122 Plymouth st., Brooklyn, N. Y. Send for circular. 
Practical Treatise on Soluble or Water Glass, just published. 
Price $3 20, mailed free, by L. & J. W. Feuchtwanger, Chemists and Drug 
Importers, 55 Cedar st., New York. 


Parties in need ot small Grey Iron Castings please address 
Enterprise Manufacturing Co., Philadelphia. 

Excelsior Stump Puller & Rock Lifter. T.W.Fay,Camden,N.J 
Pictures for the Drawing Room.—Prang’s “ Lake George,” 


* West Point,” “ Joy of Autumn,” “ Prairie Flowers.” Justissued. Sold 
in all Art Stores. “ Three Tom Boys.” “ Bethoven,” large and small. 


Building Felt (no tar) for inside & out. C.J. Fay,Camden, N. J. 
Best Boiler-tube cleaner—A. H. & M. Morse, Franklin, Mass. 


The Best Hand Shears and Punches for metal work, as well 
as the latest improved lathes, and other machinists tools, from en- 
tirely new patterns, are manufactured by L. W. Pond, Worcester, Mass. 
Office 88 Liberty st., New York. 


One 60-Horse Locomotive Boiler, used 5 mos., $1,200. Ma- 
chinery from two 500-tun propellers, and two Martin boilers very low. 
Wm. D. Andrews & Bro., 414 Water st., New York. 


For solid wrought-iron beams, etc., see advertisement. Address 

Union lron Mills, Pittsburgh, Pa., for lithograph, etc, 

Keuffel & Esser,116 Fulton st.,N.Y.,the best place to get 1st-clase 

Drawing Materials, Swiss Lnstruments, and Rubber Triangles and Curves, 

Glynn’s Anti-Incrustator tor Steam Boiler—The only reliable 

preventive. No foaming,and does not attaek metals of boiler. Price 2% 

cents perlb. C. D. Fredricks, 587 Broadway, New York 

Cold Rolled—Shafting, piston rods,pump rods,Collins pat.double 
tured by Jones & Laughlins,Pittsburgh,Pa. 

For mining, wrecking, pumping, drainage, and irrigating 


machinery, see advertisement of Andrews Patents in another column. 


Incrustations prevented by Winans’ Boiler Powder (11 Wall 
st. New York,) 15 yearsin use. Beware of frauds. 


To ascertain where there will be a demand tor new machinery 
or manufacturers’ supplies read Boston Commercial Bulietin’s manufac- 
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prov in springs for wagons mainly, but aprlicable for other uses 
and it consists in a combination of cylindrical india-rubber springs, wood 
springs, and bars, calculated to form very efficient springs, which may be 
cheaply made. 

Luxcu Box.—James Elson, Northampton, Mass.—This invention relates 
to improvements in that class of lunch boxes which are made to resemble 
books, and it consists in inclosing an inner case of tin, like the said boxes 
as now made, in another box or case, made of paper, pasteboard, or other 
like substance, of the same character as the covers of books, by which 
neater boxes are produced, more nearly resembling books, and better cal- 
culated to protect the contents from heat or cold, the said paper being non 
heat-conducting. 


SzTTiIne BorLeRs.—Charles Neames, New Orleans, La —This inventien re- 
lates to improvements in setting cylindrical or fiue boilers, and has for its 
object to provide forconsuming the smoke and gases more effectually than 
is now done. It consists in an arrangement of a deep chamber behind the 
bridge wall at the rear of the fireplace, into which a supply of fresh airis 
conducted below the grate,and to which the gases are conducted bya 
downward sloping arch, surrounding the boiler, over the said chamber, so 
that the said gases are prevented from coming in contact with the boiler 
before being sufficiently heated, and are brought into the presence of a suf- 
ficient quantity of oxygen to make the most perfect combustion. 

SULKY PLow.—Milo A. Elliott, Stratford Hollow, N. H.—This invention 
has for its object to furnish an improved sulky plow, simple in construc- 
tion, easily operated, and effective in operation, being so constructed that 
itmay be readily adjusted to cut a deep, shallow, wide, or narrow furrow. 


PLow.—Andrew Day, Crystal Springs, Miss.—This invention has for its 
object to furnish an improved plow, simple in construction, and effec- 
tive in operation, and which shall have an adjustable scraper connected 
with it. 


ADJUSTABLE CoaT PaTTERN.—George P. Sweezy, Riverhead, N. Y.— 
This invention has for its object to furnish a coat pattern which may be 
placed upon and adjusted to the form of each customer, so that any size 
coat may be cut, and cut to fit perfectly, with scarcely the possibility of 
mistake. 


BuTTer PaintEeR-—W.C. Stern and James W. Robinson, London Grove, 
Pa.—This invention relates to a new and useful improvement in a machine 
for printing butter in the process of preparing it for market. 


MILL Geanine.—Henry Shoemaker and John A. McClintock, Perry, Ill. 
—The object of this invention is to provide convenient and efficient means 
for starting and stopping the burr stones of flour mills, without stopping 
or retarding the propelling power, and it consists, first, in a mechanism 
for throwing the spindle pinion out of and into gear with the spur driving 
wheel, and fixing it in position ; secondly, in the use of a coil spring in the 
pinion, by means of which the inertia of the burr is overcome, so that the 
gearing revolves smoothly and without jerk or concussion; and, thirdly 
in the mode of revolving the pinion without driving the burr or spindle. 


Sarz Loox.—Crydon F. Atwood, Hancock, Wis.—This invention has for 
its object to construct a safe lock, which will be absolutely safe against 
false keys, and which, in fact, cannot be opened by any key, being locked 
by clockwork that is concealed within thesafe. No keyhole or knob will 
therefore enable burglars to apply their tools with a view of opening the 
lock. The invention consists chiefly in the application to the safe of acon- 
cealed clockwork, which serves to withdraw the bolt at any time to which 
it may have been set. 


Luriment.—James C. Branch and Hugh P. Quinn, Washington, Ga.—This 
invention relates to a new and useful improvement in a liniment for 
curing rheumatism, neuralgia, and similar diseases. 


Composition For Liqurip GivE.—William Horwitz, New York city.— 


This invention relates to a new composition for a liquid adhesive material, 


which is not liable to ferment or congeal when prepared, and which will be 


insoluble in water after application. 


OrrRatine PLows.—James 0. Potter, Rouseville, Pa.—The object of this 


invention is to provide means for operating plows with less manual labor 
than ts now required, and for keeping the plow more steady and regular in 
its movements in the ground than by the ordinary mode. 


HYDRAULIO APPaRaTus.—Nicholas Nolan, New York city.—The object 


of this invention is to provide means for elevating without additional 
power, water, or other liquid, to a hight greater than that at which it has 
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ELEcTRO-MaGNETIC Lock.—Henry Arden, St. Louis, Mo.—This inyention 
has for its object to so construct a lock for safes, vaults, etc., that the same 
may be operated entircly by means of electricity, so that no keyhole need 
be provided in the safe door, nor any register on the safe. whereby the 

bolt may be withdrawn. A safe provided with an operating lock of this in 
vention was exhibited in the recent American Institute Fair. 


Asu SrrTrer.—W. 8. Esty and I. 8. Clough, New York city.—This inven- 
tion consists of asimple and inexpressive device for separating the coal 
from ashes, and also flour, grains, and other materials, from impurities. 
The simplicity, cheapness, and efficiency of the ‘machine recommend its 
extensive adoption. Mr. Clough is prepared to furnish the machine and 
dispose of rights at 63 Fulton St. 

Sprine Bep Borrom.—Thomas A. Carl, Nashville, Tenn.—This invention 
relates to anew bed bottom, which is supported by spring bars, made 
vertically adjustable along the inner faces of the side rails. 


MEpIuM For TURNING Music SuzErs.— Albert Kraft, Berlin, Prussia.— 
This invention relates to a new and useful improvement in a device for 
turning the sheets or leaves of music, when performing on a piano or other 
musical instrument, and it consists in so operating metallic fingers that 
the performer can, by simply pressing on a knob with the foot, cause the 
finger to turn the sheet or page of music to the end of the piece. 


Water Wuet..—F. G. Coggin, Burlington, Vt.—This invention relates 
to a new chute mechanism for water wheels in which the chutes are made 
movoble by being cast or secured to movabie rings, acd connected with 
gates that are pivoted to the stationary wheel case in such manner that by 
the movement of said movable rings the chutes and gates are adjusted 
simultaneously to more or less open the water veins, and consequently 
regulate the flow of water through the wheel. 


Dumptne Cars anp CarTs.—S. D. King, Middletown, N. ¥.—The object 
of this invention is to so construct a dumping car or cart that the tall 
board need not be taken off for every operation of dumping, but may be 
removed when required. 


CoMPOSITION FOR PENCILS.—William Geller, New York city.—This im 
vention relates to a novel for p ils or marking instruments, 
and consists in the use of potato pulp for that purpose. 


Box on BaRrex ScraPer.—F. B, Hill, East New York, N. ¥.—This inven- 
tion has for its object to furnish an improved tool for scraping the ends of 
barrels and the sides of boxes, to remove an old direction or mark, and pre- 
pare them to receive a new one. 


MACHINE FOR AND PROCESS OF SCOURING THE EYEs OF NEEDLES.—H. A. 
Nettleton and E. R. Lawton, West Cheshire, Conn.—This Invention has for 
its object to facilitate the scouring or “threading” of the eyes of sewitg 
machine and other sewing needles, and consists chiefty in the application 
of a movable scouring thread whereby the desired effect is rapidly pro- 
duced. 

PaRLor OR ROLLER SkaTES.—T. F. Leak, Montgomery, Ala.—This inven- 
tion has for its object to furnish an improved parior or roller skate which 
shall be simple in construction and reliable in use, being se constructed 
that the wood of the skate may rock upon the roller frames to enable the 
said wood to accommodate itself to the necessary movements of the foot. 


Saw Mri. Heap BLock.—B. F. Richardson and D. Richardson, Martins- 
burgh, Ilowa.—This invention relates to a new and useful improvement in 
machinery for sawing lumber, having especial reference to the mode of 
handling and supporting the log, and it consists in a separate carriage or 
chair for each head block which may be moved either; simultaneously or 
independently of the other, and in the mode of setting and dogging the log. 


CoMPosITION FoR CoaTIne Bearines, ETC.—P. J. Kelly, New York city. 
—This invention relates to a new compound for covering soft material, 
such as leather, paper, etc., to prepare the same as s bearing or step for 
shafting and axles uf suitable kind. The compound is metallic, and serves 
to utilize fibrous substances for bearings, and to cause a reduction of tric- 
tiou, as the soft bearing will be more yielding than the hard metallic bear- 
ings heretofore in use. 

SOROLL Sawine Macutyz.—A. M. Schilling, Chicago , Ill.—This invention 
has for its object to improve the construction of my improved scroll- 
sawing machine, patented March 30, 1869, and numbered 88,417, so as to 
make it more durable, more effective in operation, and more convenient 
in use. 

THIMBLE SKEIN AND Boy Fox WHEELED VEHICLES.—Thomas Smart, Jr., 
Brockville, Canada.—This invention relates to a new self-lubricatidg axle- 
box or thimble skein for wheeled vehicles, and consists in such a construc- 
tion of the skein and box that the lubricating material wili by the box be 
distributed transversely and on the skein longitudinally, so as to be 
brought in contact with every portion of the surface to be lubricated. 


ComBINED P1IN-CUSHION ADVERTISER AND CALENDAR.—Marcus Ormsbee, 
Brooklyn, N. Y¥.—This invention consists in a pin-cushion advertiser or 
picture ca and calendar combined and arranged in a small, light, and 
compact disk-shaped article suitable for earrying in the pocket without in- 
convenience. 

Bex Hivz.—J. A. Douglass, Altoona, Pa.—This invention relates to im- 
provements in bee hives,and consists of two boxes and a slide arranged to- 
gether in a peculiar way for transferring the bees from one to another. 

Ison BLock Lintne FoR Frere Pots.—Edward A. Tuttle, Williamsburgh, 
N. Y.—This invention has for its object to farnish improved iron blocks 
for lining the fire pots of stoves, heaters, furnaces, etc. 

Wet Bortne ArparaTvs.—Noah H. Lindley, Bridgeport, Conn.—This 
invention has for its object to furnish an improved apparatus for boring 
or digging wells, which shall be simple in construction, and effective in 
operation, cutting out and raising the dirt with dispatch, while, at the 
same time, leaving the inner surface of the bore or cut straight and 
smooth. 

Fence.—U. D. Mihilis, Fond du Lac, Wis.—This invention has for its 
object to furnish an improved fence, simple and cheap in construction, 
strong and durable, and not liable to sag, or to be blown or pushed over. 
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DexpP-WELL Pumps.—Martin Van Buren Rowley, Worcester, N. Y.—This 
invention has for its object to farnish an improved pump designed for use 
in deep wells and other situations where water is required to be raised to 
a greater hight than it can be by pumps constructed in the ordinary 
manner, 


Oyster Daepez WixpeR.—Charles T, Belbin, Baltimore, Md.—The ob- 
ect of this invention is to prevent the windlasses, used on board of ves- 
sels under way (for the purpose of hoisting oyster dredges), from being 
suddenly and violently reversed, to the great danger of the men and the 
machinery, in case of the dredge accidently catching upon a rock or other 
unmovable obstacle. To this end, it consists in winding the dredge-rope 
orchain upon a spool upon the windlass, which is ordinarily prevented 
from turning on the shaft, when the latter is moving in the right direction, 
by means of a clutch, but is instantly released automatically from the 
clutch the moment the windlass turns backwards. 


Corron SoraPger aND CHopPgR.—Nathan M. Hale, Cleborne, Texas.— 
This invention consists in the combination of a pair of plows, placed just 
far enough apart to run one at each side of a row of cotton plants and 
close to the same, for the purpose of laying them bare of dirt; with a hoe 
placed in rear of the said plows for chopping the row transversely into 
stands; and with a second pair of plows placed in rear of the hoe,‘and ar- 
ranged so asto throw dirt towards the plants from each side in order to 
form a ridge, the said hoe being combined with a mechanism which oper- 
ates it as the plow is drawn along. 


Horss Powrers.—Rufus W. Crouse, Westminster, Md.—This invention is 
an improvement on that for which letters ‘patent, No. 95,440, dated October 
5, 1869, were issued to Diffendal and Hughes. The invention consists in a 
tumbling shaft extending entirely across the space beneath the main driv- 
ing pinion, and bearing a coupling box at both ends so that connection 
may be made at either extremity; and a bevel pinion placed on the tumb 
ing-shaft in such connection with the main driving pinion, as to receive 
motion in the right direction when the horses are traveling with the sun 


Scientific American. 


Gane PLow.—William Mason, Independence, Oregon.—This invention | 
relates to an improvement on the plow, for which letters.patent of the 

United States were granted Wm. Mason, January 12, 1869, and is designed 

to simplify the construction of the same so as to reduce its weight and 

cost, and increase its efficiency. 


PRESERVING ;Woop.—F. Lear, St. Louis, Mo.—This invention consists 
in a simple, strong, portable, and convenient apparatus, adapted to permig 
the ready insertion and removal of the log or other piece of timber, wheth - 
er straight or crooked. The construction is such as to insure the permea- 
tion by the preserving liquid of the sound as well as of the unsound or less 
dense portions of the timber, and that without employment of extra o1 
additional devices. 


Door Bott arp HaNpLe.—A. A, Stuart, Plainfield, lowa.—This inven- 
tion relates to a new mechanism for locking and unlocking doors, and 
consists chiefly in the use of a bow-shaped handle, which is provided with 
asliding wedge, whereby the bolt can be opened. 

DEVICE For UnLoapine Wacons.—Isaac Williams, Westfield, Ind.—This 
invention relates to a new attachment to farmers’ wagons, and has for its 
object to facilitate the unloading of the same, and to enable persons un- 
loading to immediately make use of their scoops. 

CuanweL Lavine MACHINE.—Seth D. Tripp, Lynn, Mass.—This invention 
relates to improvements in machinery fog the manufacture of boots and 
shoes, and consists in a combination with a last, or former, for holding the 
boot or shoe of rubbing or smoothing belts, rollers, or screws, arranged to 
80 act upon the soles of the boots or shoes as to lay the ridge of leather 
raised in forming the channel in which the stitching or pegging for attach 
ing the sole is done back into the channel and smoothing it down. 


Bep SPRiInes.—D’Alembert T. Gale, Fort Wayne, Ind.—This inven- 
tion relates to an improved of the top and bottom 
coils of coiled bed springs, and it consists in an arrangement of loops er 
eyes in one end coil and hooks in the other, and the hooking of the same 
together. 

FasTenine vor CLoTuxgs.—Frank M. La Boiteaux, College Hill, Ohio.— 
This invention relates to improvements in buttons or fastenings for 
clothes, and consists in a button of any form or size, having a small stem 
projecting from the center in which a slot is made on the outer end, and 
hook-shaped notches in the walls of the slats, which will admit of turning 
the said stem a quarter of a revolution, after passing into an eyelet having 
8 cross-bar so arranged as to be received in the said slot, the said notches 
thus engaging the said bar and holding the button to prevent it being 
drawn out; the stem is passed through a+mall hole in the part of the cloth 
to which the button is to be attached, and screws into the button ; the eye- 
let is placed in one part of the cloth to be buttoned, and the stem of the 
button is passed through the other into the eyelet. 
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108, a6t. —PapD AND TRUNK LocK.—A. M. Adams, Washing- 


n, D.C 
108.952. — ELxctro-Maenetic Locx.—Henry Arden, &t. 
Louis, Mo. 


108.953.—Fannine Mriu.—H. K. Averill, New Oregon, 
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oS ee —W. C. Barker, Ypsilanti, Mich. 
08,955.—GgaRING FoR METAL PLANERS.—W. M. Barr, 
neem rt, Pa. ae October 28, 1870 
J EAD Rest.—J. 8. Bartlett, Warsaw, N. Y. 

108.8 957. "—ComPouxD FOR PIPEs, TILES, SIDEWALKS, ETC.— 

W. A. Battersby, Williamsbargh, N. Y. , assignor to himself, T. RB. Craw- 

ford, Robert Brown, and Jobn Anderson 

103,958. —— AND CONSUMER. —Darwin Beach, 
Oshkosh 

108,959. Sucker-Rop ‘Courtiwa.—J. H. Beatty, Franklin, 
assignor to. Joha Adams and T. W. Brigham, Venango county, Pa. 

108,960.—Bexz Hive.—Joseph Behe, Carrollton, Pa. 

108; 961. —Hat AND Coat-Rack.—G. T. Benson, Jersey City, 
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Christian, New York city. 

108,968.—Sas HoLDER.—C. B. Clark, Buffalo, N. Y. 

108, ao _OneEm: —Timothy Coffield ‘and Benedic Egli, Na- 


108,970.—- WATER WuHEEL.—F. G. Coggin, Burlington, Vt. 
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Crosby, Chicago, Ill. 
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108, sens —P.Low.—Andrew Day, Crystal Springs, Miss. 
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or to J. G. O. Guimaraes). New York c' 
106 $81.-SAw MiL.—Moses Delude, Carrolton, Mich. 
108,982.—VaLVE GEAR FOR Sream Enoine.—W. B. 


108 988.—Pausenvina Meat, Fisu, Oysters, etc.—J. E. 
Doteh, Wash .D.C. Antedated October 29, 1870. 
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109,008.__Rexp Orean.—H. N. Goodwin, Syracuse, N. Y. 
109,004.—Srmam Trap.—M. C. Gove, Lowell, Mass. 
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and Ieaac Pierce), Alma, Mich. 
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100,007. ww AWMING. —William Hildebrand, Fort Wayne, Ind. 
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New York city, assignors to ©. H. Hudso 
108) 01 18. —EXTENSION SCAFFOLD —John Hughes, New Berne, 


109. O13. —GOVERNOR FOR STEAM Enoine.—R. K. Huntoon 
Wakefeld assignor to J. A, Lynch, Boston, Maas. 

109.014— Frre-Cracker “Pisto. OR HOLDER. — Robert 
item Newark, N. J. 

5.—MACHINE FoR Exrractine Stumrs.—J. A. Jenkins 

eetae: Mo. 

109.016.—Sprnnine WHEEL.—Thomas Johnson, Ruby Post 
Office, assignor to himself and George Adams, Watrousville, Mich. 

108. nt —COAT AND Hat Rack.—James M, Keep, New, York 


109,018.—Composrrion For Coatine Brartnes,—P. J. Kel- 
‘bi New York city. 

109,019.--Diecine MACHINE FOR AGRICULTURAL PURPOSES. 
—A.L. Kennedy, Philadelphia, Pa. Antedated October 22,1870. 

109,020.— Dumpine-Car.— King, Middletown, N. Y., 
assignor to himself and J. M. Weich, Bradford, Pa. 

109.021.—Fiux ror WorkING Marae AND MINERALS. — 
Splemes W. Kirk (aasignor to himself and Henry Thomas), Philadel- 


100023.—Fmeriack Stove.—Philip Klotz, Baltimore, Ma. 
109.023.—MrEpium FoR ToRNING Musto ‘Sueers. —Albert 
Kraft, Berlin, Prussia, assignor to F. G. Mt. &Co., New York city. 
109,024—Burron- -FASTENER.—F. M. La Boiteaux, College 
0 
09,025.—REMOVING DIES MADE FROM ANILINE, RTO., FROM 
Portions oF Fanrics.—Jean Lambert, Jr. (assignor to Gustave Bour 


ade), New York city. 
108,026: Panton SKATE.—Tilman F. Leak, Montgomery, 


109,037. —Coromrwa AND PRESERVING Woop.—Frederick 
Lear, 8t. Wate 

00,028.— W ELL-BoRING APpPraratvus,—N. H. Lindley, Bridge- 
po na. 

09,029.—DousLE AND SINGLE-TREE ATTACHMENT FOR 
Sraeet Can.—J. F. Lowe, Louisville, Ky. 

09,030.—WAsHING AND TRANSPORTING SAND.—David D. 
Mallory, Mystic Bridge, Conn. 
031.—Deviczk FoR FasTENrIna Desks, SEATS, ETO., TO 
Fioors.—John D. McAuliff, 8t. Louis, Mo. Antedatea October 28, 1830. 

109.088. —Horse Hay Forx.—W. W. McFaddin, Ennisviile, 


100,08. —SPRING FoR Wacon.—A. W. McKown, Honesdale, 
109, )034.—Bricx MACHINE.— William Mendham and Cyrus’ 


Chamb rs, Jr. (assignors to Edwin Ch 
Paited iphia, Pe ambere and Cyrus Chambers, Jr.), 


085. ANIMAL TRAP.—John B. Merriman and George 
D. Lewis, Plantsville, Conn.; said Lewis assigns his right to said Merri- 


109. 036, —FEncE.—Uriah D, Mihills, Fond Du Lac, Wis. 

109,087.—PLANE.—Ellis H. Morris, Salem, Ohio. 

100,088.—Toos, HANDLE.—Edgar Murray, New York city, 

or to C. W. Dunlap, Brooklyn, N. Y. 

109,08 SETTING BOILER.— Ynarles Neames, New Orleans, 

109,040.—MAcHINE FoR ScouRING THE Eyes oF NEEDLES. 
_H. A. Nettleton and E. R. Lawton, West Cheshire, Conn. 

109,041.—CoMBINED Barrow AND Turnip Driv..—aA. M. 
powmnd Olivet, Mich. 

YDRAULIC APPARATUS. — Nicholas Nolan, New’ 

York ‘city. Antedated October 29, 1870. 

109, oss. —BSTOVE-PIPE GRATE. —Joseph O’Malley, Montreal, . 
Canada. 

109,044.—Pin CusH10N.—Marcus Ormsbee, Brooklyn, N. Y. 

109,045.—APPARATUS For TowIne CANAL Boats.—8. W. 
Palmer and J. F. Palmer, Auburn, N. Y. 

109,046.—MACHINE FOR Dngssine MILLSTONE.—James Pep- 
09 04 pee England. Antedated October 2%, 1870. 

—Prrmen.—c. H. Perkins (assignor to Perkins Sheet- 
a Providence, K. I. 

09.048.—DevVIcE FoR OPERATING PLows.—J ames O. Potter, 
Rouseville, Pa. 

109,049.—Tor or Gas AND Water Srop-Cock Boxrs.— 
us W.Pullis (assignor to Thomas R. Pullis and John Pullis), 8t. Louis 


109,060 TORT ABLS CRADLE OR Cris.—D. M. Reynolds,. 

hicago, 

109,051.—T aBLz.—D. M. Reynolds, Chicago, II1. 

109,052 —SawmIL..—B. F. Richardson and David Richardson 
Martinsburg, Lowa. 

109,053.—BaLance Stipe Vatve.—A. K. Rider (assi 
to himself, Cornelius H. Delamater, and George H. Reynolds), 


N. ¥. 
109,054.—Lamrp-HEATING APPARATUS.—Alvah Rittenhouse 
Philadelphia, Pa. 
109,055.—HorsEsHOEs.—John S. Robertson, Wood End, near 
Cathcart Scotland. 
109,055.—V eNTILATOR.— William F. Ross, Davenport, Iowa. 
109.057. —Poump.— Martin Van Buren Rowley, orcester, 


199 058 $56.—STooL AND TRAVELING-BAG.—John Salisbury and 
Benjamin Wilbur, Scituate, R. I. Antedated October 2, 1870. 

109,059.—Dve Tvs.—Thomas Sampson, Providence, R. I. 

109,060.—ScroLL Saw.—August M. Schilling. Chicago. Ill. 

109,061.—CuuRN DasHER.—Levi Scott, Burgettstown, Pa. 

109,062.—H a RVESTER.—Allen Sherwood aa Clarence Sher- 
wood, Auburn, N.Y. 

109,063.—M ILL Guanine. —Henry Shoemaker and J. A. Me- 
Clintock, Perry, 1 

109,064. * MetaLLunarc Gas Fournace.—C. W. Siemens, 

Westminster, England. 

| 109,085. re ead or Corrine Boor Packs.—W. G. Slater,. 
art, ich. 

09.066.—THIMBLE-SKEIN AND Box ror VeaicLes.—Thomas® 
greet. or Hrockvilte, Canada, assignor to himself and Eisward Smart, 


P ttsburg 
109.167. —Siwen Catou-BAsin Cover.—Henry Smith, Jr.,, 
Muwan , Wis. 

109, ,088.—D —Darine AND PRESERVING ApPLEs.—M. P. Smith, 
100,000.—Ca AIN Water WHEEL.—W. M. Starr, Washing- 
ton, 


109,070.—BuTrmer Prirrer.—W. C. Stern and J. W. Robin- 


or 
ork 





son, London Grove, Pa. 
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100,071. Bannan Pian. = Frederick Stiteel, Louisville, 
109,072.—Har FrvisHIne Macuiws. —G. W. Stout, Newark, 


, assignor to New York Hat Finishing 
109, 078. Co RNER Saowns.--teenent ‘Streeter, Bernardston, 


109.074,—Laton, A. A. Stuart (assignor to himself and J. D. 
Eddy), Plainville, lowa. 

109,075.—ReLisHine MACHINE FOR TENONING SasH, — 
pecs | ae and Edward Lippincott, Chicago, Ill. Antedated 

108, O76. maa Coat PATTERN.—G. P. Sweezy, apices P 


109: ‘77, * Miacumn For Layrye CHANNELS IN Boore any |? 
Suoxrs.—Seth D. Tripp, Lynn, Mass. 
109,078.—Borine Macuing.—Andrew J. Truxell, Lynchburg, 


Va. 

109,079.—Comprxmp CENTER AND LATHE Doc.—A. J. Trixel, 
ynchbarg, V. 

109,680.—IRon ne FoR Frre Por.—E. A. Tuttle, Wil- 


ogame 
081.-CCox B Room REFRIGERATOR AND CONDENSER.—P. 
— ptr Wright Cit 
ey x hens _ T. Van Wyck, Pough- 
088. ie 
083.—FLoaTING VeELocrrpEpE—C. 0. Wederkinch and 
Archibald Starkweather 1) Whites 
109,084.—Brusn.—J. L, 
109,085.—ParEr Pas Ww. hitney, Popa ona , N.Y. 
109,086.—SreamM GAGE AND Sa¥FEry ‘ALvE.—L. N. Whittle- 
sey, Mount Vernon, Ind. 
100,067. —Curramx FixturRE—John H. Wilhelm, Chicago, 


109, 088. —Davice FOR UNLOADING Wacons.—lIsaac Williams, 
09,080. .—-Brick Macutyg.—John R. Williams, Taunton, 
100,090. Por FOR GLE, Part, etc.—John J. Wilson, New 
109, Wintor —brrcarxe AND Grapine Macutne.—H. A. Winter, 
Ws” iasanei #0 huotait Ges arie> AYES —JonoP 


109,093.—PoraTo DroGun—Albex &. Wixom, Farmington, 109 


109 904.—Macnran For Benprxe [ron Pree FoR WELDING. 
~—E. G. moni Brawdy,and Fitch Merithew, Birmingham, Pa. 


10; 005. Srnrea FOR VEHICLES.—Enos Wright, Lee county, 
109, ,096.—Door CHEcK.—Charles P. Young, Attleborough, 
109,¢ 04. —Seux. -ACTING WAGON BrakE.—Anthony Zink, Lan- 
109, ae Prornoror.—-Abraham 8. Adams, Waynes- 
09,000.— Waren Wuert.—Benj. J. Barber, Ballston Spa, 


100 i06. —~PENCIL SHARPENER.—Asahel G. Batchelder,Lowell, 


1091 101 _—CALL BELL AND CASTER Sranp.—F. A. Blatterlien, 100.1 


West Meriden, Conn. 
109,102.—CLAMPING MOVABLE SEAT FOR CARRIAGES,—S. W. 
pom? Ypsilanti, Mich. 
TraP.—William H. Bechtel, Philadelphia, 


109.1% jt—Oreren DrepGEe Wixper.—C. T. Belbin, Baltimore, 
109,1¢ 105.—Maur Kr.n.—Charles Philipp Berekhemer, Cincin- 


nati, Ohio. 
1%, 106.—NeckTIE FasTenrn .—G. assignor 
himself and John McFarland), Baitinore A sf seid ¢ “ 
109,107.—Dinine TABLE.—David Boardman, Columbus, Ind. 
ae .—-HARNESs SADDLE. — Valentine Borst, New York 
109. 109. ons ScaLE ror Teacurne Music.—P. G. 
Bryan, Louisville, K: 
109, fh gg gga FOR CABINET FURNITURE.—Levi Burnell, 
WwW! ee 
109,111.—Porato Diaerse Macurse.—Lemuel Cochrane, 
Penn’s be tes N.d. 
109,112.—ANrmaL TRAP.—John Cosolowsky, Titusville, Pa. 
109, oy apf nea ace Srmax Pur Pumps.— Wm. Craig, New- 
rev: 
109 [Sy Menace. te W.. Crouse, Westminster, Md. 
Antedated October 28, 1870, 
108, 115. bn SP PaRarue FOR Frrring AND SETTING AXLES, — 


N.Y. 
109, 116. bervanetae Pror For Fouprne Bucey Tors.— 
Alexander Dom, Mount Heal 
109,117—Rorany Poumr-—John Doyle, Hoboken, N. J., and 
A. Martin, New York city. 
100: 118.—LoBRICATOR.—Isidore , New York city. 
109, 119 ——RAILWAY SLEEPING CaR.—J. 8. Du Bois, St. 
-, assignor to himself and Thomas Dorwin, Leayenworth, fo 
109.1 130. APPARATUS FOR PARLOR CROQUET. P 
100,121.V1s8.—James Findlay (assignor to himsel 
Sinellie) Toronto, Canada. A a sameal 
09,122.— —C, H. Fitch, Worcester, Mass. 
109,123.—DoveTarLine MacuIne.—C. 8. Griffin and J. W. 
Wilkins, Stockton, Me. 
109,124.—CoTToN SCRAPER AND CHOPPER.—N. M. Hale, Cle- 


borne, Texas. 








[tia ial-Pamuaviee HGR ABD ALB. ( on Dnarr.—c. E. 


10g ST pencn —C. N. Hiltchoock and Henry P. T. Wilson, 


Miss. tedated 

100s ~GUN (ocx —C. 8 B. Holden (assignor to himself and 
’ ter, 

100188. CULTIVATOR.—Henry Howe, Oneonta, N.Y. An- 


1030 Fuowen Sraxp.—Hiland H. Kendrick, Fulton, 


109, ist. -—BuREIne HyprocaRBoNn.—Isaac Kendrick, Phila- 


wie — EXCAVATING Scoor.—Oscar P. Kniffin (assignor to 


vali a A. beg Doyyreeey aa 
09,133,—NECK-TIE 'AINER.—Henry Laurence, New Or- 


1088 boeon FasTentne.—Edwin F. Lee, New York 
109,345. —Hrpe-BEAMING MacHINE.—Patrick Lennox, Lynn, 


N 1870. 
109 136—G.axo PLOW. — William Mason, Independence, 
109, Vist —VARIABLE CuT-orr APPARATUS.—Thomas May, 


= 
109138 PrTMAN. —John H. McGowan, Cincinnati, Ohio. 


100, 180, —Woop PAVEMENT.—Duncan McKenzie, Brooklyn, 


109, 140, —CHEESE VAT.—H. W. Millar, Utica, N. Y. 
109, 141.—Ramway Switcn.—John Miner and Silas Merrick, 


N hto 
109, (am For Gas Worxs.—Peter Munzinger, 
Putiaden hia, Pa. 
ATLROAD CaR Grove. —Jokn Oliphant (assignor | 1; 
. a Oliphant, Jr.), ane 
106 nF gi it ChACKER.-Joshua Pusey, Philadelphia, Pa. 
109,145. aa ty ror Harness.—B. 8. Roberts (assignor to 0. 
B. North & Co.), New Haven, Conn. 
109, 146. —SAWING MAcHINE.—D. 8. Shanabrook,Green Castle, 


409.147.—Tree SHRINKER.—Christian §. Sherk, Grantville, 


Pa. 
109,148.— APPARATUS FoR CARBURETING Arn.—J. D. Spang, 
Barton, Ohio. 

09,149.—-BorLER FeEeDER AND LOw-wATER DETEcTOR.—J. 
L. Starkey, Mtg om Mass. 
109,150.—Brick Krun.—Edward C. Sterling, St. Louis, Mo. 
109,151.—MACHINE FOR Fruiting BaRRELS.—J. L. Stewart, 

Philadelphia, Pa. 

109.152.—CoFFEE Por.—John F. Still, West Farms, N. Y. 
109,153.—CIGAR-CUTTING Macumra.—Lacias | 8 Stimson, 


deceased, et N. Stimson, administratrix, Lo assig 
or on ee ris M. 8. ‘Moulton, said. iy use Meee ° 


109,154.—CounrERstnx.—D. F. Sutton, Toledo, Ohio. 

109,155. — Analy SEPARATOR.—Frank Swift and M. Standish, 
Hudson, Mich 

100,156.—Ganwent Ho.prr.—B. Van Campen Taylor, New- 


109, iat. “Sonn HULieEr, SEBLLAR, AND Freep CUTTER.— 
Tower Thomasson, Calhoun, M 

38.—RocK-DRILLING MACHINE.—Nathaniel Tucker, Levi 
oe and Henry H. Coppock, Pleasant Hill, Ohio. 

109,159.—JourRNAL Box FoR CaRs. —Ernest 
Omaha, Nebraska. 

109,160.—Privy.—W. J. Warren, Philadelphia, Pa. 

100,161. Pere Wartina MacuHinE.—C. x Washburn, San 

109, 162. APPARATUS FOR GRINDING +x KnIveEs or Mow- 
ine Macutnges.—D. F. Welsh, Nevada, Ohio. 

109, aes 63.—MECHANICAL MOVEMENT. —John H. Whitney, 
hester, 

109, {64.—Sror-arorr0N GEaR WHEEL.—John H. Whitney, 

109,165.-SwiNG.—Lucius Winston, Pontiac, Ill 


REISSUES. 


4,174—MACHINE FoR Huskine Corn.—L. A. wall, 
Albany, N. ¥ —Patent No. 101,809, dated April 12, 1870; reissue No. 4,099, 


dated 16, 

4170-— eer. Stove.— H. La Rue, Allentown, Pa.— 
dated July 26, 1870. 

. Wilder, 


4,176. re Date FIirEenie Om Fountrarn.—Eli F. 
Lowell, Jone. Patent No. 101,069, dated March 22, 1870; antedated Sep- 


tember 22 2 OER 
DESIGNS. 


4,457.—ORNAMENTATION OF GLASSWARE.—J. 8. Atterbury 
and T.B. Atterbury. Teall” Bal a. 

4,458.—BuckLe.—J. I. Bell, Bell’s Bridge, Cal. 

4,459.—W aTcH Pua A. Jones, Boston, 

4,460.—Box FOR THE ToP OF BUREAUS. —Cheney Kilburn 
or to Kilburn & Gates s Peiladetnie, 5 Pa. 

| 4.461.—Rustic Fexce.—John Millar, Paterson, N. J. 

4, —* a FraME.—Joseph ‘iL. Saunders, Johnson, 


4.463. —ToastEn AND BrortEeR.—P. B. Sheldon, Rochester, 


4,464,—RaNor or STovE.—Nicholas 8. Vedder, Troy, and 
Foes Heister, Lansingburgh, N. Y., assignors to J. L. Mott, New 


TRADE-MARES. 





109,125.—MANUFACTURE OF Warrz LEap.— 
(assignor to“ Hannen Lead Co.”), New York city. B. Y, Sanne 


Thevalue of the SCIENTIFIC AMERICAN Gs an advertising 


madium cannot be catimated. Its circulation h 
auanapente Ren Getatelemebiadtaan amber + EDWAKD Pt 





Woodworth & Farrar|{T,PP 


LANERS From new 
Heavy, and well made. Guaranteed fully as good 
machines. 

HAMPSON, 38 Cortlandt st., New York. 


to 55.— Waite Leap.—Brookl White Lead Co P 
* New York city. Three Patents. o oy 


—The 


to ass for that 
tterns: Strong, a R 


i—is the 








lished. Jt goes into all the States and Territories, and is 
read tn Gl. ine vrincipal Ubraries and reading-rooms of 
the world. We invite the attention of those who wish to 
make their business known, w the annexed rates. A busi- 


ness man wants something more than to see hia adver tise- reduced prices. Bond tor Catalo e and Price List to 
AVILKINSON & CO.. 2 Washington st., Bos: 


mentin @ printed newspaper. He wants circulation. If 


Fall in Gold. 


EW AREIVAL mA STUBS’ FILES, 


—indo 


five cents. Send stamp for full 


which we offer at largely rial in issue of October 224 


Von Jeinsen, 
Goopa, 


[Novmuser 19, 1870: 


.—Cosmo 
57.— TABLE ca King, eld, M11. 
08 PREPARATION FOR THE Harr.—J. L. artin, Baltimore, 


59. ~tioar. .—Alexander Warfield, es oy Pa. 
60. > SUPaRPEOSPHATE.—Watison & Clark, Philadelphia, 


EXTENSIONS. 
Smut Macurnes.—Harvey B. Ingham, of Camptown, Pa.— 
Letters Patent No. 15,978, dated ber 23, 1856 ; An ted June 24, 


CrperR Mru.—T. K. Kinderberger, Eaton, Ohio.—Letters 
Patent No. 12,008 dated May 20, 1855; reissue No. 2,832, dated August 








AccoRDING to the “ Cor:missioners of Patents’ Journal,” dated Oct ober 
14, from which the subjoined list was compiled, of the seventy-three new in 
ventions for which British Provisional Protection was granted, seventeen 
came from this side of the Atlantic. We have repeatedly urged upon 
American inventors the expediency of patenting their inventions abroad. 
and are glad to notice that so many are availing themselves of our advice, 
We would again call the attention of inventors to the fact that, while it is 
comparatively easy to obtain letters patent in England, itis quite another 
matter and one that requires not only skill and care, but also an intimate 
acquaintance with the progress of the arts andjforeign patent law and 
practice, to so draw up the necessary papers that the'rights of the inventor 
may be secured, should the validity of the patent become a subject of 

litigation. 

Inventions Patented in England by Americans, 


{Compiled from the “ Journal of the Commissioners of Patents.”] 


PROVISIONAL PROTECTION FOR SIX MONTHS. 

2,536.—HgELs For Boots AND SHoxs.—H. H. Bigelow, Worcestter, Mass 
September 21, 1870. 

2,541.-SHARPENING AND POLISHING Suerne Macuine Neepies.—E. E. 
Blyth, Rochester, N. Y. September 21, 
it .—RasPs ane Fiiges.—Franklin nak Boston, Mass. September 

1 

hy —Printine Tyre.—J. W. Wright, Montreal, Canada. September 


hen: ag tpn For TwisTtne anp Layrtne OoRDs AND Roprs.—H. 
Perkins, Mansfield, Mass. September 27, 1870, 
Pag? .-BREECH-LOADING FrrgeaRMs.—Olof Nilson, Red Wing, Minn. Sept. 


2.516.—APPARATUS FOR SUPPLYING PAPER TO PRINTING PREssEs.—Olof 
Nelson, Red Wing, Minn. September 28, 1870. 


we .—Etkorro-MaGnets.—E. W. Andrews, Englewood, N. J. Sept. 28, 


2,596.—VALVE APPARATUS FOR VESSELS FOR CONTAINING PETROLEUM, 
ys VOLATILE OILs AND SPrRitTs.—Meissner, Ackermann & Co., eo 
New York city. september 30, 1870. 
2,608.—APPARATUS FOR UTILIZING THE PowER AND HEAT OF ms STraM 
Usep In MOTIVE-POWER ENGINES, AND FOR OTHER PuRPOsES.—T. T. Pros- 
ser, Chicago, fl. October 1, 
2,611.—F1xep AMMUNITION FOR FIREARMS AND ie? FOR MANUFACTUR- 
Ineit.—T. J. Powers, New York city. October 1 


2,624.—MACHINERY AND APPARATUS FOR iateinnaatiny PASSENGERS, 
ETo.—a, Cooper, Buenos Ayres, South America. October 3, 


2,6%%.—Foruina THREADS IN egy Nourts.—B. Howard, Paola, Kan- 
sas, and E. Fitch, Ravenna, Ohio. October 8, 1870. 
Yeeros Urensii.—V. Rhodes, Memphis, Tennessee. October 

2,652.—SrPRine Weicuine ScaLzs.—J. V. Mathivet, Cleveland, Ohio. 
October 5, 1870. 

2,660.—INSTRUMENTS 
we AND Tonerropa.—L. I. Trueg, Saint Vincents, Pa. 


2,078.—STzaM Enaines.—John Houpt, Springtown, Pa. October 10, 1870. 


m OBTAINTNG SOLAR MEASUREMENTS OF LATI- 
October 7, 





NEW BOOKS AND PUBLICATIONS, 


spare of Theoreti- 
i oe by 
H. Chandler, 
New York: Wm. Baldwin & 

The American reprint of the London ert News was discontinued 
some months since, and its place? is now filled by a journal of chemistry 
which takes rank among the very highest of American periodicals. The 
name of this monthly, the “ American Chemist,” is appropriate and sig- 
nificant of its character. While nothing of importance in the entire chem- 
ical world escapes the notice of its aecomplished editors, the matter is 
prepared with especial reference to the wants of American chemists and 
manufacturers. The technical features of the publication are perhaps of 
even greater value than the theoretical and purely scientific ones, and the 
whole is arranged and condensed with a skill and care which denotes rare 
editorial ability on the part ofits conductors. It is, so far as we are aware 
the first publication of the kind ever issued in this country that could be 
said to do real honor to scientific literature. As sach, we doubt not its 
future will be as brilliant as its early promise is cheering to the lovers of 
sound science. 





> <i 
Crry Supscrrpers.— The SCIENTIFIC AMERICAN will be 
delivered inevery part of the city at $/50ayear. Single copter | for sale 
illiams- 
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itis worth 2 cents per line to advertise in a paper of three 
thousand circulation, tt & worth $250 per line to advertise 
in one of thirty thousand, 

RATES OF ADVERTISING. 
Back Page «- - = - $1°00 a line. 
Eneide Page- - « = - %75 cents a line. 


Boilers, and Circular 


“ AMES 
Portable Engines. 


$ to 40-H. P. Hoisting ns Encinas, 9 Seagionary Engines ond 
compare quality and price. 


TRON WORKS.” 


Gra: 
mortisin, Y and tenoning. 
York, manufacturer 


R SALE.—1 Schenck 6-roll 

y & Wood, 1 4-side monlder, with cutters; also 

th’s; also, sticker, scroll 

saw. tables, lathes, etc, G. HARVEY, 28 Ferry St., New 
of improved band 








B & CO. 
m, Mass.; Pittsb a . Lou 
1 ag 1 joa oe airy urg Pas 8t. om Mo., or 


UILDING PAPER 





saw machines. 





examine and 


DWARD . HAMPSON, 


JOHN er bans’ " 





Engravings head advertisements at 
Wittininmdbdtedinna A. S. & 








achine is 


A. JAMES & Co., tories—the best 


Price, seal 
IN.—I am pleased to say, Variety Mold- 
— it is represented in ~ 


Gen. ye Cc. R. R, of N. J. Car Shops. 


J. Gear & Co., 


n i? manufac- 


METRIC SY 


t st., Ne w York. Considered with reference to its introduction into the 
88 Cortland with the views of 


SIR JOHN H. CHEL. 
CHARLES DAVIES. LL.D. —_ 
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Thomas Iron Works, , Mass. 





Is the most 
ble, and_ econ 
tant. Wilifam 
hd coneorne with 


REMAN WANTED— 
‘o take hy ortend ote the _Matiipers Rt Rh in 


AMERICAN OIL FEEDER, setae e able. to 


a econaae Cian sizes from ne, 
» crue alread repared. Adaress MACHINIsT, 


about fifty men to the 
lans 


= Agricultural 


city, Loomer amount and kind of ex- 





RB 


EDSTEAD 
Address T. B. BAILEY & VAIL, Lockport, N. Y, 





& CHAIR MACHINERY 


TO TANNERS & CURRIERS. 
TARE PRINDLE 


ten Circulars vent syed Trade in win- 


jooked and ne = | 
pooses OS pages, for- 


tY & CO., 
Cor. 8 Front & Reed sts., Philadelphia. 


e entirely of Wool = 
wept te y ool Felt, a cheap and per 


~ Sample “and Circulars sent free, by 
ROCK RIVER PAPER a. . 
— B. hicago; of, 


22 & 2% Frankfort street, N. Y. 


Steamer 





R LATHES, PLANERS, DRILLS, BOR- 





Philadelphia. 


$1,500 A WEAR. 


ANTED—AGENTS— 
To sel! the e Vatvernst ual Seving Machine. size, 12-in. 


long Dy8 in d@urab' works | of w 
‘pie’ St rice seromplete, om ye 


ona new p one C.0.D. 
68 Bromfeld #t.. i, Mass. 


= eren 
over ete ae got = —— ay 
tKERsHad » ee es Bo 4th St., 








AWHIDE CARRIAGE WASHERS.— 


apace? for pg Silv: 


ngnelegaiogae ° sa pidge aa MICHARDS 


const 
ANUFACTURERS OF IMPROVED | Hartford, c 


Galena, and other 








EY SEAT CUTTER— 





mos. in filles. Ad 


6 os THE VEGETABLE 180 
ae 





This we > will Tie Bailey Brice of itself re? 8 18 26. siandard ter meay for Co say for Cou tC Coe 


tion. “Nothing Better. 














NOVEMBER 19, 1870. 





HOD 


FOR bh easyer MEN. 





y new and rged Catalogue of raserel 
ae SCIENTIFIC SDOKS, 82 pages, 8vo., will be 
sent, free of postage, to any one who will favor me 
with his address. 


HENRY CAREY BAIRD, 
Industrial Publisher, 406 Walnut 8t., 
PHILADELPHIA. 


M ILLER’S FALLS CO, Manufacture 
ber’s Bit Brace, No. 87 Beekman st., New York. 


Mill Machines, 


NDEX, STANDARD, UNIVERSAL, AND 

= gous Saha —The largest verter to be found | in 
_— finishi hippy | 

nes on eehibn. 


tion. se rae fpericen nstitute. TNION V VISE CO. 
oF BOSTON.  Omos 80 Milk st. Works at Hyde Park, 





mass. 











Valuable Books 

Dyeing CalicoPrinting, 

Cotton& Woolen |: 
MANUFACTURE. 


Dyer and Color Maker’s Companion... . .$1°25 


Capron de Dole.—Dussauce.—Blues nen Car- 
mines of of Indigo, By Capree de Dole. Trensioted 
by Prof Dussauce. 12mo. $2 50 


Love.—The Art of Dyeing, Cleanin 
ing,and Finishing, on the Being’ practieal ne 
French methods; Being tructions in 
dyeing s a athers, Sipe, 

“ Bog J Cleaning bed ona window 
rugs, French and Pony 
cleaning, an. C— .. =8 or brie « of silk, satinjor damask. 

By Thomas ves a working er and scourer. r. Bee. 

are added fener) 


ee ebeweeeeereneee 


, Scour- 


nglish and 





curtains, 


ond American edition, to which 
cone for the use of aniline ¢ colars. 


ORR eRe REE eee EERE TEETH EE TEER EEE EEE SHEE EEEEH® 


N wes 8 f Ch Applied to 
apier— By Tames Napier F.C. A Y ss 


F.C.8. A new and thor- 
oughly revised edition. Completely brought up to 
the present state of the science, includ’ the chem- 
istry of coal tar colors, by A. A. Fesquet,chemist and 

engineer. With an appendix on dyeing and calico 
oting,as shown af at the a xposition, Paris, 
867. Illustrated. Svo, 422 pages...........c.cereeees $5 


O’Neill.—A Dictionary of Dyei and Calico 
Printing: Containing a brief account of all the sub- 
stances ond mooagees t in use in the art of dyeing and 
printi e ~—* with practical receipts and 
scientific bo te Charles O’Neill. To ie 
is added an ap yt ay © ame 


cation to co eing and calico veptes. 4 
uet, chemist and einen bs aoa sndix on 
Tt and use. ing.ae a shown at the Universal 
xposition, Paris. 491 PATE... .......0000+ $6 


Smith.—The ody Drove Guide: Com- 
prising practical instructions in the fyeing of shot 
cobourgs, ae orleans, colored orleans from 
black warps,do. from white warps, colored coboures 
from white warps, merinos, yarns, woolen cloths,etc. 
Goatetains nearly 300 receipts, to most of — 4 
dyed pattern is annexed. By David Smith. 0. $5 


Smith.—The Dyer’s Instructor : Cobian 
ctical instructions in the art of dyeing = 
n, woe, and worsted, and woolen goods: sin. 
ing nearly 900 receipts. By David Smith. iano. $8 


Baird.—The American Cotton Spinner, and 

er’s and Casters Guide: A aoiaieas treatise 

j tying the dimensions and speed 
twist calculations, ete.; ret 

en rules 

‘or F mang changes in the sizes and 


rao the _ m the pa- 
pers of the late Habert Epa $1°50 


Leroux, C.—A Practical Treatioe on the Man- 
ufacture of Worsteds and Carded Yarns: Compris- 
ee ractical ™meenaRion, with rales and calculations 

plied to 8 inning ; sorting. cleaning | fee ring 
Engst d French me ng, 


hevine, and § ning wo ob ie eds an anufactaring 
arded yarns. ‘rransiate from the Frene 

(acy mechanica' cane nd su on of 

a spinning mill, by Horatio Paine 


Fesquet, chemjst and engineer. htuatzated th 





laPZe Plates, BVQ...... cee esseescees weegeweneeeseeseee 

"3 The above or {my Books Ye by mail, free a 

age, at 3 ubileation pri rices. My ney revlied ane 
plas carsloocs CTICAL AND SCIBwrIr 


|. BVO, -~ i complete to Noy.1, 1300. 
f postage, to any one who will favor 


HENRY CAREY B 
Industrial A Publisher, 
#6 Walnut st., Philadelphia, 


wel ‘be eet free 0} 
th his 


hia, Pa. 





os —For Description, Price 
7 itots, 6 gta.» - the Be- 


Centrifu- 

faite Pump ever invented,with erwhe mphie eatimony 

its favor VK A new ilaatra let (36 mS Pp. .) to 
SISCO .# CO., Bal winevilie i 





res 
no 
I at od 3. net non-op Pie ae t le Dettorthan 
is ptod any = 
Mussachusetts Agricul 
“Ttis perfedtl po aie SFieawert vighyand 
13 more é han any 


eleome the agent. Sold 
fe Mtos everywhere. : 
oe Nee Pork, «& Co., Cleveland, 0. or 42 Bare 


re 








PATENTS. 
MERICAN AND FOREIGN PATENTS 


on Commi i Javente every- 





$5 | and caperelions on h 





PATENT BANDSAW MACHINES ot the 
a ee improved kinds, of various sizes 


1 ot vere fea eet inclining 


5 Lae a Fe present. Oc 
2,5 & Sees Machines :. 
ure also, an improved saw-filing 
apparatus, price $30. Have also on h large stock 
Ms 4 a Blades. ~—s ae wed 


Vertical Burr-Stone 


MULts—For Portable Horizontal 


Shafting, 
as pes petting etc. The 140-Dollar Mill grinds 15 bush- 
EDWARD HARRISON, New Haven, Conn. 


P. BLAISDELL & CO., 


UILDERS OF A NEW PATTERN 12-in. 
ihe “ Blaisdell Patent’ Drill Presses fad other Ist-clacs 
Machinists’ Tools, Jackson st., Worcester, Mars. hee 


To Electro-Platers. 


ATTERIDS, CHEMICALS, AND MATE- 
manufactured and sold sinaie, Sir books of Ipetryction, 
28 Electri romfield st.. Boston, Mass. 
\rated ooulenes ty free on application. 


SEWING MACHINE SHUTTLES, 
fall styles,and small attachments, manufactured by 
D. B, PIFER, Winchendon. Mass, 


OTIS “i SAFETY HOISTING 


Machinery. 
OTIS BROTHERS 4 CO 
NO. 309 BRCADWAY,. NEW YORK. 
To Patentees. 
Undersigned, paving Agencies in the principal cities 
are * congtaatiy megottating Pat- 


el p for circu 
oa & CO. Enginee 
258 Broadway, N. Y., Postoffiee Box 3 4,544. 


50,000 BOYS AND GIRLS 


Wida—ai in every neighborhood, 4 act as agent 
for our BRIGHT SIDE, JUVENILE Books, Picorvres, and 
other n pay in cash, and 
permanent emp} aes for leisure hours 

ALDEN & O0., Chicago, Ill. 


Local Agents Wanted, 











Dlus- 











ent a ts yith ares s su 











> 
$10 MADE FROM 50 CENTS! 


ton, 








ya mag ys urgently needed by eve 
ify Cente that retail easly for Fen Daur. 
paid) pea? pity & e OTT, is} Chatham Square, 





RSSe McCALVEY, Manufacturer 


ol 
HOISTING Machete AND Oe bla d ha ag 
6 Cherry st., Philadelphia, Pa. 


L.W.Pond’s New Tools. 


EW AND IMPROVED PATTERNS— 
Lathes, Planers, Drills, Milling Machines, Boring 
irene” Oh » Geer and Bolt Cutters Punc and shears for 


98 Eigin 98 |* 


Liberty st., New York. Works at Worcester, Mass. 


MACHINERY, Sive.tnh.2easnses 
gy & CO.,0 Vesey st. New York. 
Rider’s Antomatic ttt if. 

Vertical, Horizontal & Inclin 
Albany st. Iron Works, 
Handren & Ripley, 


PROPRIETORS. 
Office, 126 Washington st., 


New York. 


The edventages obtained 


- &\-: are: PVeseomy ot 


rfect niation of 
ed y cut-off, simplicity 
of design, and non-lability 
of derangement, requiring 

no more are than common 


engines, 

Aso, Patent Air Front 
Boiler, which will save 3 
er cent over the ordinary 
ofier in fuel, being as 
Gasebie and more safe than ¢ 


pers 

* Desc tive Pamphiets && 

Prise matied free on 

soem to the proprie- 
re. . 




























E.—. “~ k e pe “ 
able book upen ast ies, 

ina ew tn -_ Containing the U.8. yeas laws’ 

i s-' = doing business at the Paten 

e saa baing Steury ee 


eu 

ima 
with ms; the Cond ay et 
bar 5 ay in Fits aa Bateata, How to 





rictly 

bh Sew SYSTEM of busi- upon 
fcr appr aot ntracts ntl fl you a have ad Fessed the ghts of Inventors, ees and Joint Owners; 
LPS & Thy ees Instructions as to Interferences, Reissu tensions 
06 Broaaw py hood of wall row Th Caveats, together with a ty of a 
SPER i xf aya oS oe a tte 
Bird XN. : This is a most work, only 3 

ki Hatce 4 CS: Whclrale Dry Opode i i say conte, Address MUNM & CO. 81 Park Kow. i. 





I want alocal agent in every town and 
village in nN Wor 5. conve for the 
WE ifi- 

ng to 
every sa " m te 1 to $10 can be 
easily made in an eve Liberal cash 





PATENT RIGHTS SOLD ON COMMISSION 


B E.E. ROBERTS & CO., Consulting Engineers, i5 Wall st., ~ew York. Send Stamp for Cireular. 





00D- WORK ING MACHINERY GEN. 


rally. Specialties,Woodworth Planers and Rich- 
ardeon’s Patent mproved Teanga) oaben haan Nos. ae 
% Central, corner vaton, = = 
rooms 42 Co 


w Yor 
ITHERDY RUGG. & RICHARDSON. 


INCINNATI BRASS WORKS, — Eng! 
neers’ and Steam Pert Brass Work. Best Qu 
very Low Prices. F, LUNKENHEIMEK, Prop'r, 


HE BEST PUNCHING PRESSES ARE 








made by the Inventor and Patentee of the famous 
ntric ustment. upen said t 
will be severely dealt with. N.C. STL 


Middletown. Conn, 





Agents! Read This! 


E WILL PAY AGENTS A SALARY 

of $90 per week and expenses, or allow a large 

Commission, to sell rr new and wonderfal A ym 
Address M. GNER & CO., Marshall, Mich 


1832. SCHENCK’S PATENT 1870. 
Woodworth Planers. 


And R es, Wood and Tron Workin: 
chine Engines Bot Bollers, etc. JOHN B. SUCHEN tar 
atteawan, New York. 


..and 118 Liberty st., 
360 A WEEK paid 


ness. Address Saco 
ANTED--AGENTS $20 per day, to 
sell the celebrated HOME SHQUTTLE SEWING 
MACHINE. the under-fee: akes the ‘lock 
stitch” alike on both sides, = is fully licensed 
The best and Deenes | Family Sewing Machine 
in the market. Ad 
SG a ee 
2. a; °, r 
St. Louis, Mo. — 


GTEAM Gauges, large assortment,self-testing, 
& original Ashcroft steam gauge.E.H.Ashcroft,Boston 


GENTS Rican EXITING A MONT 
AS by the AMERICAN KNIT MACHINE ee 
ton, Mass., or St. Louis, M 








Agents in a new busi- 
ovelty Co., Saco, Me. 














INEGAR.—How Made from Cider, Wine 
Mqjeanen. oF Soren in 10 beary wanogt using 
"Vinegar Maker, Cromwell Conn. 


MACHINISTS. 


Illustrated Cotnlegee and Prive List of ¢"! kinds ot small 
Tools & Materials sent free to any add" ess. GOODNOW 
& WIGHTMAN, 28 Cornhill, Boston, biass. 


AT. COLLAR, STUD and Tie Holder. 


The of“ snap ™ ties lock fast | 
HOE: palbe” ell gold-plated. Matled fo 80 bets 
Agents wanted. 8. ER. WILLiam, Hartford 


seen Patents. 


Holapion is Greeved, Pertable, and 

oa iene f& Quarry Holsters. 
e ‘ana Single, half to 
Cen 


tie react 
git ght, & — 3, Durable, and Economical. 


*S. ANDREWS & BRO., 
414 Water street, New York. 


UERK’S WATCHMAN’S TIME DE- 
TECTOK. — Important for all large Corporations 
Manufacturing concerns — capable of controlling 
with the utmost accuracy the motion of a watchman or 
olman, as the same reaches different stations of his 


. Send for a Circular. B 
. O. Box 1,087, ‘oston, Mass. 














N. B.—Yhis detector is covered by two U.8. nts. 
Parties — J or selling these instruments bly oy autho- 
rity from me will be dealt with according to law. 





| SLAMS BA son on trist See lange #2 90- 
~ 2 cut and terms in Scientific American, Oct. ist, 1870. 
WOODBURY’S PATENT 


Planing and Match ing 
and Molding Machines,Gray & Wood’ 6 Fenemnet 
Saw Arbors, and other wood vorking machin: Tuy 
8. A. WOO 91 Liberty street, 
Send for Circulars. 


@ Sudbury street, Ihoston 
ORTABLE STEAM ENGINES, COMBIN 
ing the maximum of efficte , durability 4 
om th the minimum of weight and 2 

widely and favorably wn, more th 730 belax 

All warranted s: peepetery or no cals: io being ia 
sent on toptication Address 
J.C. HOADLEY & CO., Lawrence, Mass. 
46 Cortlandt st., New York. 


URDON IRON WORKS.—Manufacturers 
4 Pumping Engines for Water Works, High & Low 

re Engines, Portable Engines and Boilers, of all 
cinds,. "Serer Mills, Sc Screw, Lever. Ry Hydraulic 
Presses. Machinery fn seorral HUB TTA- 
KER, 102 Frontst., Brceo 


ICHARDSON, MERIAM & OO., 
Manufacturers of the latest improved Pe Petent Dan 
els’ and Woodwo Mac ing, Sash 




















and molding, Tenoning, Mortisin oe Borth — ~-2 Ver- 
tical and Cieular Ke-sawing Machin om, Ba fils, Saw 
Arbors. hallway Cut-off, maw & 

chines, Spoke Co Wood ‘urnin: Esches, on Srtous 


achinery. Catalogues 


viok at 


Ptr WOODWARD STEAM-PUMP MAN 
UFACTU KING COMPANY, Manufacturers of the 
mproved — 


other kinds ot Wood-working 
and price anes sent on application. eoenees 
cester. Mass. Warebouse, i0i Liberty st..N 





ard Pat. Steam Pump and Fire 
Bngine, Steam. Water and ¢ ee ore of all kinds Also, 
Dealers in Wrought-iron Pi oller es,etc. Hotels, 
Churches,Factories,& Public aiding t Heated by Steam, 
Low Pressure. Woodward Building 76 and 78 Center st. 
See, of Worth st. (formerly of 77 anata *t.) N.Y. All 
es are hereby egetenes a pines the ore. 
Right of the » of the above Pamp. WOOD 





St Pu ‘ 
Magara, Steam Pump 
Adams st., Brooklyn, N. ¥. 


PARKER 


ee 


justment,to raise and low- 
er the punch. All wer 
Presses, ha 





trie 
epaee are 
ante cend ott arenlar 
o' * 
PARKER BHOS., 
West den, Conn, 
New York. Beekinan st 


IMPORTANT 
MACHINISTS.—The Best Metal for all 
Machine Uses is the MANTIS Eran. made i 4 
m New Jensey STeSL AN Lit Sony Trenton, £ 
is steel is made by an en ‘rely mie process fro 


any other, and is tougher than byes = — It can 
turned without annealing, being entirely free from b: 
roROUnceEs it Waet wh 








pote. Every one who uses it pro 
ey have long wanted, for a by we 8 o 
Creak Pins, Lathe Splgtioe os and Screws,Cotton Machine 
potters Saw an Spladics, ote.. ny CLC, 
tfoular adapted for Firebox ces Low. ‘vena 
er information,or a sampile,stating use to which 


it bt to be applied. 
ODELS, PATTERNS, EXPERIMENTAL, 


and other machinery, Models for the Typeset Qitce, 
t to order by H OLSKE MACHINE Co 
md 532 Water st., near Jefferson. Refer to Boum: nrigid 
MERICANW office. 








|) WROUCHT 
iRON 


bea MS z G/RDERS 


eee 





ine 


Ti Union Iron Mills, Pittsburgh, Pa. The 
attention of Encineers and Architects is called to 
ur improved Wrousht-iron Beams and Girders — 
$4). in which the compound welde between the stem a: 


flanges, which have proved so objectionable in the “1a 

mode of manufacturing, are en rely avoided, we are 

groperee to fu nish all sizes at terms as favorable as can 

Ley. ay elsewhere. For descriptive lithograph ad- 
the Union Iron Mills. Pittsbereh argh. Pe. 


ORTABLE AND ST ATIONARY STEAM 
Engines and Hoisting Engines. A good article at 
rices. od mach’ a Ae ted. Send for de- 


scriplive Price Lie ep KX 
PLATINU Mean 
Independent Steam 


BOILER SUPPLY. 
0 








Feed Pump. 
RELIABLE FOR HOT OR 
ara WATER 

ats 


0. lis fuot be st. Barca Seth io 


WI RE ROPE 


MINES, PLANES: vstaye, BRIDE ES, etc., 
Best t Quality and at Low . 
ROPE. Plans 


POWER TRaNSM —_ af by Wil 
‘and 66 BROADWAY, N.Y. 


REYNOLDS PAT. FRICTION 


HOISTING MACHINES 


Bove no a for all heayy and rapid hol 
the nse of Mines, Inclined pianes, nine as eto, 
oi sizes on hand. 
Reywoips’ Improven MINING PUMPS 
egnee, for mine draining ; oeegtes to any de 


ty, or location, Oop tin 
Iuprovep LINED ‘“SHEEVES for wire ro 


Also, Machinery for or transmiesion of power te great ~ 


tances by means of MAl r 
DELAMATER IRON WORKS, 
Foot West 18th st., New York. 


66 Gz EAR’S VARIETY MOLDING MA. 


CHINE,—A. fea Manu- 
facturérs ; also, dealers S., & 2 kinds of "wee = 4 


and iron 
Working ‘Machinery, Belting. ete. Address 
$6 SUDBURY ST. BOSTON, MASS. 


HE ROTARY HYDRAULIC GOVERNOR 


on Iron Water Wheels, gives epeod on 











i. 














tally de- 
th, quanti- 








steam-power; will instantly contro! all, whosls Ae on 
any per cent of variation, Unlimited arrant ven. 
StLven Mepats awarded. Send tor circular. E 


PIE GOV. CO., J. 8. ROGERS, Tr., 19 John st., he 


RAILROAD GAZETTE. 


The Railroad Man's Paper. 


News & ration 
Engineer me 7 


Memeeey ement, 
R. Re Advertsing.” 


. N. KELLOGG, Publisher, 
Terms : PAA 101 Waghington 8t., Chicago 
C2 Will be Four Dollars after January 1, 1871. gg 








— 


a Berna, 








$3: ae AMERICAN BOILDER—Une 
4 of fend 88 get selves Loee yoy 


for the ® et in addit 
qneray Hen lies % ich ~~ LAREY *peblisher 
er 
ad 1M Monroe st. C Calearo. 





ASON’S PATT FRICTION CLUTCHES 
Manwfactured by Volney W. Mason & Co., Prov 


Mss L. Agents R. Ks & CO., 12 Ave, D, New 
ork: TAPLIN RICE & CO. Akron, Ohio 16 tfeow 





HINGLE AND HEADING MACHINE— 
Law's Patent with Trevor & Co.'s Improvements 


@ Simplest and Best in use. Also, Shi Heading, 
and Stave Sointers, R Baers Headin Tumers, Planert 
OR & CO., Lockport. N. Y. 


etc. Address 


OOD & MANN PORTABLE ENGINES 

and Lane's Patent Circular Saw Mille are the 
cheapest and best. Send for descriptive rice list, 

C. ED. COPELAND, 4 Cortland st., New 








ILICATE OF SODA, IN ITS VARIOUS 
Sie: SRD AMR ba ee 








| %-—f CHUCKS—HORTON’S 


i! Honron & GO8 ict Ae 





ests. ENOCH MORGAN'S SONS’ 1809 
SAPOLIO, 


For General 
Household Parposes 
is BETTER AND CHEAPER THAN 30AP. 


STEAM HAMMERS, STEAM ENGINES 
GAS MACHINERY, oaaan MACHINERY 


T™i| MERRICK & SONS, 


PHILADELPHIA, PA, 








Weer Somat: 
Witsoe on 


% 


* | 


ire aaa 







Advertisements. 


Advertisements will be admitted on this page at the rate of 
$1°O0 per line. Engravings may head advertisements at 
the same rate per line, by measurement as the letter- 


. Messrs. S. D. & H. W. SMITH, 


‘MANUFACTURERS OF 


The American Organ, 


would inform the public that, while they are endeavor- 

ng with the best light they have to sustain the reputa- 
tion of their instruments, and to make them in every 
way more attractive, they 


DID NOT INVENT 
The Pipzs oF Pan, not even the JewsuaRP nor did 
they serve an epprenticeship with TusaL Carn “ in- 
structor of every artificer in brass and iron.” 

They have, however, “voiced” organ reeds, with a 
bicety that others have been glad to imitate, not equal 
f or a great many years, and long before any rival firm 
n this part of the world had pazzied over the process, 

The fortunate person that hos in late years “ invent 
ed” the “voicing” of reeds, as has been absurdly 
claimed, must have accomplished a feat like that of the 
witty “AvrocratT,” who in speaking of picturesque and 
out-of-the-way nooks in Boston, says that Ae was the 
criginal discoverer of Myrtle Street! 

Although the Messrs. Smith have no 


Patented Novelties © 


to offer,t hey beg leave to state that they, many years 
ago, originated the “Iuprovep Tusz Boarp” and 
“ Resonant Arm CuawBeR,” now pressed into service 
as “ ,0velties ™ elsewhere. 

The value af these improvements ts now Sully attested by 
the forta of others to flich the credit. 

Every essential element of the Reed Organ is now open 
to the use of every builder. There is no secret, nor 
mystery—nothing but thorough, intelligent artistic work. 
‘Patented Improvements” are “springes to catch 
woodcocks,” 

The American Organs contains all the valuable fea- 
tures thus far contained in reed instruments. 

Having the longest experience of any Eastern 
House, and possessing unsurpassed advantages for 
mattifactare, the Messrs. Smith solicit the most rigid 
comparison in regard to 
Tone, Solidity of Construction, and 

External Elegance, 
Desirous of meeting the popular demand for a good 


lastrement at @ LOW PRICE, they have made afew New 
Sry_es, with all solid excellencies and in cases of 


NEW AND. TASTEFUL DESIGNS, 
At Prices ranging from $100 to $200. 

G@” These instruments cannot be surpassed by any 
of their class, either in quality or beauty. 

t#” An elegantly Mustrated Circular, containing de- 
scriptions and prices of over 30 styles, will be bam 
poetpaid, on application. 


& D. & H. W. SMITH, Boston, Mass. 


OTOGRAPHY, I its B 
- aired by ary, rails person roa the 


pms 2 Llc MITH, 
x5 Drawer 15, Seaforth, Ontario. 


ie Rare Chance for 


MANUFACTURERS. 


For Sale or Rent. 


LARGE MANUFACTORY & WATER- 
power in the Soertstes village of Senaca Falls, 

The “Onk Pail Manufac' Co.,” for the con- 
venience of procuring white oak lu , have removed 
their manufactory to Belmont, N.Y. The p remises late- 




















of water flowing through the Sedece River has been 
pa ane — uniform, searcely v: i during the 


hole 

“T ‘he mate "pullding isa Mr fee tial structure of 

otona . brick,and w filled te) plastered 
on the ‘naide, is x44 ft., having § high and Well-light- 


si , 40x2%. 
w heel, of 7-H. P., has just been put in, with a powerful 
fire pum attached, hes of shafting, with pulleys, in 
Coking ond oh rag TE, a onary rahed.with sbingie 
ac an . er w e 
Poot, about 200 iene; au office with All 
in perteata order, 


e aot end in 
and the whole mises securely inclosed, For farther 
particulars apply to . c. SILSBY, 
Seneca eca Falls, N.Y. 


Bepointed. Price 50 cents, 
BRS ea: dal to new. Warranted. LEWIS H. 
erin. 418 Chestnut st., Phil’a, Pa. 








world, for tarning Broom, Rake, Hoe. and Fork 
andles ; also, Na lied Bedstead’ Work, Chair ed oe 
address T. BR. BAILEY & VAIL, Lockpo 


L..L. SMITH, 6 Howard st., New York. 


Nickel Plater. 


fe Dees at re ee 2 Fair of ft Eye p Tate 
, n 
whe U.N; Co., 11 Warten #t., New York. - 7 


_DIAMOND DRILL, 


Y PPLIED TO QUARRYING, BLASTING, 


Fe THE BEST GAGE LATHE IN THE 








and Excavatin; ME CHINE ns Claresiont, N.H. 
Bribes Galea BEL ae 


okay wil 





AT. SOLID EMERY WHEELS AND OIL 





198 @ 140 





VERCOATS, $15. al 


UITS, 


VERCOATS, $25. |deseription, for all ages, and 


VERCOATS, $30. tate erayatera (or SEL 


VERCOATS, $40, |7= moet Sunyeor FIT attain 
for Self Measu 


VERCOATS, $50.) eat fer Rf ind Fashion 





on cppiication by letter. 









saw vom: 


ete |PREEMAN & BURR BURR. == 


vercoars sio| Clothing Warehouses 





FREEMA RR’S Stock is ot un- 
t 
VEBOOATS, $20. perme, Ovanconn nancies of ever} 


MAN & BURR, enables 


VERCOATS, $35.|>, a of the coma to = Sox ¢ Cc vot Te oe Tiron 
Rows’ surrs, 











SAW MILLS. 
ORRISON & HARMS’ IMPROVED MU- 


ley Saw Foorings are the best in the world. 
MORRISON & HARMS, Allegheny City, Pa. 





RUMPFF & LUTZ, 


MPORTERS & MANUFACTURERS OF 
Aniline Colors gad] » estuffs; Colors for Paperhang- 
and stainers. ble Eoetpes for Drs and Print- 


ing on Silk. Wool, oe a otto All new improvements 
= _ art of Dyeing, and new  Oolore =e transmitted to 


our friends in Europe, as soon as they appear. 
~ _ 42 Beaver st., on York. 





ity, on hand and . Forsale Low. or Desert 
tion and Price, address NEW HAVEN MANUFACTU 
(Ne CO., New’ Haven, Conn 5 tf os 


RON PLANERS, ENGINE LATHES 
Drills, and other Machinists’ Tools, ot Su r Qual. 








SCHLENKER’S PATENT 


BOLT CuTTERTE 


INVENTION. ADDRESS 
1D IRON WORKS. BUFFALO.N.Y. 





United States where we have not one already employed. 
For particulars address Wilson Machine Co. * 
Cleveland, 0.; Boston, Mass., or St, . Mo, 


THE IMPROVED 


WILSON 


SHUTTLE © 
SEWING MACHINE 


for simplicity, du- 
rability & beauty 
stands unrivaled! For 
stitching, hemming, 

‘ ~ == tucking, og bi quilt- 
HH = wing, cordin inding, 

So ey = raiding, gathering, ga- 

\— ~ oe and sewing on 


ers, tf t8 unexceied ! 
' AGENTS WANTED In nicsy County in the 









THE 
Tanite Emery Wheel. 


Does not Glaze Gum, Heat, or Fyne. Address 
THE TANT 
Serwudehinn, Monroe Co., Pa. 





and 


STEAM ENGINES INDICATED. 
HOWS amount of water used, Horse-power, 
sehen te na eon ga 

Engineer, % Liberty st., N. Y. 





2d-Hand gre siped for Sale Cheap. 


sR Planer. Price, 
2 oft, Lapes, fag sw , nearl new. 
Sh Z z ee le 


2 
: net, pouer ‘Stationary Steam Engine. 


H. B. HiGRLOW & CO. 
New Haven, Conn. 








THEA NECTAR 

Is A PURE 
“BLACK TEA! 
WITH THE 


(reel: Tea Flavor. 


TO SUIT ‘ALL TASTES. 








Water Wheels. 


ARREN’S 


NEW GRADUATING TUR- 
enpet a 


wherever tried no used. Sen 
for circular of 1870. A Wa —, Ag’t, 
Exchange st., Boston. 








STONKS, for B and Iren W Saw M 
e Tools. orchampton aanery Whoal' Go. Leeds Macs 


ENGINES, 








Tools, Machinery, ete, 


FOR SALE 


THE NOVELTY IRON WORKS, 


FOOT OF EAST 12TH 8&t., N. Y., 
EMBRACING 
ENGINES, PLANERS, LATHES, 


SMITHS’ AND BOILER MAKERS’ TOOLS, 
And Machinery and Patterns of the most approved kinds, 


etc., ete. Also, 
HIGH-PRESSURE ENGINES, partly finished. 


2 STEVENSON’S. PAT. TURBINE WATER WHEELS, 


-in. diameter, and 
MARINE BEAM ENGINE 66-in, by 10-ft. stroke. 
INO, 8. SCHULTZE 
Receiver of the Novelty Iron Works. 


™ Send for Catalogue. 
New York ct. 29, 1970. 


ater Wheels, 







Oldest and Newest. All others 
ar ace of each ied = 


co) 
e public. We 
but wietly excel them all ine 
le, ical 
. GEO.T. 
Liberty st.,New York. 
a Shaftine. 


WIRE ROPE. 


JOHN A. ROEBLING’ A SONS, 
Manufacture’ 


cas |HEAVY CASTINGS fiveerss.""* 





Pieces ech fords 0 or Gi Sayec on 





HE ONLY FAMILY KNITTER MADE 
that fille the bill. Send for creo and cues to 
MB KNITTING MACH 


Chicopee Falls, Mass., and No. 2 Clinton 
EMPLOYMENT. 
A MONTH with Stencil Dies. Sam- 


les ba 8 fo 
r “SPENCER, Brattleboro. Vt. 








role -%ol ae 


SHAF TING. 











Jn 19, 1870. 











| eerie ‘Safety 
Boiler. 
R SUITS, $20. 


INTER SUITS, $30. 
INTER SUITS, $40. 


ass World’s Frir. London, 1 
And Auth Americas fastcue f Fair, ir, New York, ines 
1,000 Boilers in Use. 


Vesta’ Patent Differential 
PULLEY BLOCKS. 


75.000 IN USE, 
Address 
HARRISON BOILER WORKS, 
Philadelphia, Pa. 


COLEMAN 
110 Broadway, or Jone AS and 139 reason’ st., Boston 


DOYLE’S 


PATENT DIFFERENTIAL 


; Pulley Blocks. 





The celebrated e@ Blocks have taken Premiums 
over =e Differenti jocks of all other makers at every 
Fair where | A ty pues exhibited « the same ps. 
WuHeEn you Buy © BLOCKS ARE MARKED J.J 


DOYLE. Pat’d sonia - a others are infringements. 


SOLE MAN LS 808 S 
229 West 10th st., New York. 





Steam Engine Builders & Peoptens: Sew “Baven, Conn: 


McNab & Harlin, 


facturers 
Wyonght Iron, Pa e rm Fittings. Brass ne. Valve 
e Cocks, Whistles, Water Gages, & Oil Cups, Har- 
—_ t —— Lubricator, Plumbers’ Brass Work, 
t Pipe Cutter, Getty’s y's Patent 


John st, New fork. 


2 America Saw Co., Mannfacturers of 








or acUian: SAWS 


‘ated Circular. Long. and Hand Saws. Aiso 
01,Fe 





And Perfor. 

Solid Saws of all kinds. Try st.,cor.Gold st..New 
York. Branch Office for Pacific coast, No. 606 Front s 
San Francisco, Cal. 





The fact taes this sh 
strenzth,a finer finish,and is truer to 


o-gagethen Poy Bp 3 
= LL ent it aatenmediy SS mical. We 


of the ORLEBRATED Gore 
f the sat approved styles, furnish Pail 
° most app 
licution JO. ¢ UGH 
ter ie! Fictabargh. F . 


120 W 
Stocks ot this shafting in's 
Og | DANA & rite nBostons Mase. 6 


N ewspaper 
Advertising. 


A Book of 125 a 


ma fit 
Daily and oneyand fut itieal and Fam- 


At a polished in ¢ in the. interest 
terature, etc., etc. becom rv 
person who contem 1 








corcing the leading 


of 2c. 
GEO. P. ROWELL & oo 
The Pittsburg  (Pa.) Leader, in its ta Dot ibn Yor 370, 


says: 

“The firm of G. P. Rowell & Co., which irsues this in- 

teresting ana. ——> book, is the largest and best Ad- 

the United States,and we can cheer- 

ed it to the Tipe mee FE, of those who na 
enti 


that is, 80 as to secure 
blicity for the Teast expenditure of 


sire to advertise their busin 
tematically in such @ way: 
ene amount of pu 


WM. WRIGHT & C0, 


NEWBUGH, N. Y., 
{| BUILDERS OF WRIGHT'S PATENT 





Variable Cut-Off, 


Are now Prepared to take Orders. The work will be 
done under the immediate direction of the Inventor. 


OLID EMERY WHEELS 

are guaranteed su 
now in the market, 

Price list upon application. 


UNION STONE CO., 
82 Pemberton Square, 
Boston, 











PATENT_IMPROVED 


FERRIS & MILKS, 2th and Wood sts. Philadelphia 


OOLEY’ 
we. YEAST, 8 


“POWDER * 


Df G ROCE RS 
Iron Planers, Slide 


ATH, Bolt Cutters, Opes ght Drills, Unt. 

















Working Models 


And Se, Maoh Metal or Wood, m 
order OV RENE i @ Center st., ~_e ¥. 


The WATCHES made by the 
New. York Wartcu Company 


Are the BEST & CHEAPEST, 
Ask to See Them. Factory, Springfield, Mass. 
W n | HOLD MAGAZINE con- 








in every. number on p compete 
story valned at $100. 








eae pag $1. Sold by wa dealers a 
arded for priz 
“s reap Oe Ss wOOD, om i ies 
PAGE'S 


Patent Tanned Belting 


Runs 2% per cent more c;louger th is near! vate A as 
wears 50 per an er. Send 


for Mister s Fanny D t and diecvants. 
Page Bret ontatning peic Qnuf’rs, Franklin, N. H. 
REMOVAL. 


Steam Su uper-Heater. 


beng Smee "s) to 
Important Imprevements nd Beduced Prices. 
Call or _ Call or send “or 3 C a Circular. 


Magic Lanterns 


AND STEREOPTICONS ° 


ot gvery Gen description and the largest collection of slides 
in the tates. send for cata ogne 

: MITCHELL McALLISTER, 
728 Chesnut street, Philadelphia, Pa. 


A‘ GREATLY REDUCED PRICES.— 
re 











Mathematical Instruments o1 German Swiss, and 
nch manufacture 


_Geemary fae, Mea, 


oe Chestnat st.. Philsjeiphia. Wy = 3D ey st. ,New York 
Priced & illustrated Manual of 112 pages yom application. 





pasekenaasheeen.o coed 48 Cannon street. 
Kot OuNBT AML 
oat UL LT RAMARIN K, . oa 
Paints, De te eee ie ates. and Metals. No 
100 Unasubers 8t., botween Recrenns Church st., 8.¥ 





Scientific Americal. 


A Weekly Mllustrated Journal. 
DEVOTED TO 
Science, Mechanics, Inventions, Chem’ 
istry, and Manufactures. 





TERMS :—Single Copies, one year, $3; Six months 
$1 50; Four Months,$1, To Clubs of Ten and Up 
wards, $2 50 each perannum. Address 

MUNN & CO., 


37 Park Row, New York. 
HE SCIENTIFIC AMERICAN is printed 
SON r 


furnished by CHAS. ENEU JO) 
60, Tenth and Lombera "8. Phil’a. 59 Gold cor Anup 
ow ¥ 











